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PREFACE. 


In  placing  these  thoughts  and  remarks  upon  Naval  Tactics  before 
those  who  may  be  interested  in  the  subject,  I  feel  obliged  to  acknowl- 
edge a  certain  lack  of  experience,  in  a  practical  way,  that  must  neces- 
sarily exist  in  a  navy  where  an  evolutionary  fleet  is  not  kept  up. 

Those  nations  which  have  always  maintained  large  navies,  and  whose 
history  and  prestige  date  back  to  glorious  pasts,  have  ever  had  great 
commanders  and  intelligent  writers,  who  have  made  this  branch  of 
naval  science  a  life-long  study,  both  practically  and  theoretically.  Upon 
the  experience  of  these  men,  and  from  the  writings  of  their  naval  editors, 
I  have  endeavored  to  give  certain  examples,  deduce  certain  conclusions, 
and  formulate  certain  maxims. 

Naval  Tactics  means  more  than  the  handling  of  squadrons.  It  means 
the  whole  science  of  the  conduct  of  vessels,  whether  they  act  singly  or 
in  concert ;  how  to  keep  them  together  at  sea ;  how  to  operate  along  a 
coast ;  how  to  conduct  them  through  the  inland  waters  of  an  enemy's 
country;  how  best  to  govern  them  in  regard  to  any  peculiar  environ- 
ment, whether  of  wind,  weather,  or  adversary  ;  whether  to  attack  or  to 
retreat,  and,  if  the  former,  how  best  to  employ  their  weapons  of  offense 
and  defense. 

The  tactical  integer  is  at  all  times  changing  according  as  the  mechan- 
ical arts  make  prominent  some  one  point  in  naval  science,  whether  it  be 
artillery  or  torpedoes,  or  the  construction  of  the  vessel  itself.  With 
wooden  walls,  broadside  guns,  and  sails,  it  was  the  great  fleet  of  many 
vessels.  To-day,  with  the  armor-clad  and  its  all-round  fire,  torpedoes, 
and  ram,  it  is  the  single  ship. 

Formerly  the  ship  was  a  component  of  the  fleet.  To-day  the  fleet  is 
a  combination  of  ships. 

Our  own  Navy  has  but  marked  its  first  century,  yet  its  past  history 
is  filled  with  examples  which  teach  startling  and  important  lessons  to 
the  tacticians  of  older  organizations. 

During  the  war  of  1812  a  knowledge  of  this  branch  of  naval  soienoe 
enabled  us  to  add  in  nearly  every  equal  encounter  the  name  of  the 
enemy's  ship  to  our  list  of  prizes. 

The  war  of  1801  taught  the  lesson  how  to  maintain   the  blockade  of 
an  enormous  extent  of  coast,  and  the  feasibility  01  riding  out  (lie  lie;i\ 
iest  gales  of  wind,  anchored  in  the  open  sea,  almost  anywhere  on  avail- 
able soundings.     In  this  war  too,  was  developed  the  tactics  of  the 


torpedo  flotilla,  likewise  the  passing  of  fortifications  with  vessels  lashed 
:mt:  also  the  carrying  on  of  campaigns  up  the  hardly  navigable 
rivers  of  the  enemy,  with  the  peculiarities  incident  thereto. 
With  all  tiie  memories  of  the  past  clustering  about  as,  we  can  only 

hope  that  the  nation  will  once  more  seek  to  rehabilitate  its  marine  de- 
fense. Should  it  do  BO,  with  OUT  new  ships  there  will  he  mneh  for  US  to 
learn,  and  the    following  pages    may  serve  to  awaken   an  interest  in  a 

greatlj  neglected,  yel  very  vital,  Bubject. 
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INTRODUCTION 


Admiral  Aube,  in  his  most  excellent  treatise  on  "La  Guerre  Mari- 
time et  les  Ports  Militaires  de  la  France,"  makes  the  following  remark  : 

aThe  object  of  all  navies  is  war.  The  fundamental  problem  which 
devolves  upon  us,  before  all  others,  in  our  researches,  is,  <*  What  will  a 
naval  war  be?"  Curious  idea!  No  one  at  present,  not  even  the  most 
distinguished  seaman,  can  answer  this  question." 

It  may  seem  strange  that  large  navies  are  built  upland  yet  the  re- 
quisite knowledge  as  to  how  ships  can  best  be  combined  and  employed 
together  in  warfare  is  wanting. 

Nevertheless  the  tactician,  either  by  studying  theory  or  by  means 
of  such  experience  as  in  time  of  peace  can  be  obtained,  strives  to 
answer  the  question,  "  How  will  modern  ships  fight  at  sea?" 

II. 

Naval  Tactics-  is  one  of  the  most  important  branches  of  knowledge 
that  can  engage  the  attention  of  the  naval  officer,  since  it  teaches  how 
to  apply  in  a  fight  the  different  arms  which  constitute  the  power  of  a 
naval  vessel.  These  lessons  are  as  numerous  and  as  varied  as  are  the 
ends  in  view  to  be  attained  in  a  maritime  war. 

Until  actual  experience  in  war  decides  otherwise  the  naval  power  of 
a  country  shows  itself  in  its  superior  squadrons,  that  is  to  say,  the  re- 
union in  number,  more  or  less  great,  of  war  vessels  of  the  most  recent 
type. 

To  have  a  share  in  the  great  dominion  of  the  sea  a  nation  must  enter 
the  contest  with  a  strong  fleet,  ready  to  fight ;  supplied  with  the  most 
modern  weapons,  and  with  a  well-disciplined  and  thoroughly  intelligent 
corps  of  officers.  It  should  be  borne  in  mind  that  a  war  once  begun,  the 
naval  power  of  a  nation  will  hardly  increase,  since  ships  take  so  long 
to  build.  In  fact  its  naval  strength  will  steadily  run  down  through  with- 
drawal of  vessels  for  repairs  incident  to  service,  from  damage  done  by 
the  enemy,  and  from  inevitable  losses. 

One  of  the  maxims  of  war,  according  to  Captain  Harris,  of  the  British 
Navy,  is  that — 

Every  unit  of  a  mercantile  fleet,  with  the  exception  of  Lta  fastest  steamers,  li  Q 
national  weakness  in  maritime  war,  so  also  is  every  unfortified  town  <»n  Chi 

board. 
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Since  this  is  the  case,  we  can  easily  see  how  necessary  an  efficient,  if 
not  a  large,  navy  is  to  a  nation  having  a  large  carrying  trade  on  the 
seas,  and  a  proper  jealousy  of  her  rights;  how  vital  it  is  to  have  the 
ships  of  this  navy,  through  drill  and  by  experience  in  squadron,  ready 
at  all  times  to  prevent  imposition  on  the  part  of  unscrupulous  powers 
who  may  choose  to  be  aggressive.  It  is  the  part  of  Naval  Tactics  to 
teach  this  navy  how  best  to  serve  this  end. 

III. 

The  modern  ship  is  a  complex  engine  of  war.  It  contains,  to  be 
effective,  a  combination  of  all  the  offensive  weapons  that  science  can 
devise.  To  be  complete  it  must  be  supplied  with  the  best  guns,  great 
power  of  engine  and  facility  of  turning;  greatest  strength  of  hull,  in 
order  that  its  ram  may  be  efficient;  and  in  it  must  be  installed  the  best 
method  for  discharging  automobile  torpedoes.  For  a  ship  to  possess  only 
one  or  two  of  these  weapons  of  offense  is  to  put  herself  at  a  decided 
disadvantage  in  regard  to  some  other  vessel,  otherwise  less  commenda- 
ble, possessed  of  all  three.  Perhaps,  in  order  to  equip  ourselves  with 
these  weapons,  we  may  have  to  buy  in  a  foreign  market,  but  to  have 
complete  ships  we  must  have  the  best  weapons.  To  use  domestic 
inventions  of  less  warlike  value  is  to  handicap  ourselves  in  a  fatally 
stupid  manner. 

.  In  regard  to  the  knowledge  required  for  the  management  of  these 
new  vessels  we  can  do  best  by  quoting  the  words  of  Vice-Admiral  Ran- 
dolph, R.  K : 

The  first  step  towards  discovering  a  means  to  an  end  must  be  to  define  clearly  what 
that  end  is,  and  the  following  is  submitted  as  the  desideratum  in  naval  tactics  : 

It  will  be  considered  that  the  vastly  increased  cost,  size,  power,  and  capabilities  of 
the  modern  ship  of  war  increases  also  the  importance  of  its  being  ably  and  carefully 
handled. 

We  may  assume  that  the  one  supreme  object  of  a  ship  of  war,  though  not  its  only 
ration  d'etre,  *,is  to  beat  the  enemy  at  sea.  Superior  seamanship,  combined  with 
superior  gunnery,  are  the  means. 

From  the  words  of  a  French  writer  we  can  gather  when  and  how  this 
knowledge  is  to  be  applied  : 

A  fight  between  ships  of  similar  or  different  caliber  or  class,  an  engagement  be- 
tween squadrons,  the  pursuit  of  a  weaker  opponent,  the  retreat  from  a  stronger  foe, 
engagements  against  fortifications,  such  are  at  a  glance  the  operations  that  a  fleet 
may  have  to  perform,  and  upon  which  Naval  Tactics  must  enlighten  us,  not  only  by 
mathematical  precepts,  but  by  general  information. 

In  order  to  combine  the  evolutions  of  ships  in  such  a  manner  as  to  draw  out  of 
these  engiues  of  war  the  greatest  usefulness — that  is  to  say,  to  cause  the  greatest  in- 
jury to  the  enemy — it  is  necessary  to  establish  certain  rules.  These  measures  in- 
tended to  preserve  the  singleness  of  design,  always  different  and  often  numerous, 
have  in  themselves  but  one  end — they  constitute  evolutions. 

Evolutions  are  the  means  employed  to  move  squadrons  under  ordinary  circum- 
stances at  sea  and  to  take  fleets  into  action  in  the  most  advantageous  manner.  They 
form  an  important  part  of  naval  tactics,  but  do  not  constitute  it  entirely.  Two 
nations  may  have  the  general  principles  of  tactics  in  common,  and  the  means  of  apply, 
ing  them,  that  is  to  say,  the  system  of  evolutions,  different. 
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From  the  following,  we  see  that  Naval  Tactics  has  to  deal  with  a  nuni- 
>r  of  recognized  conditions,  from  which  may  be  derived  certain  postu- 
tes.  These  have  been  framed  in  the  following  language  by  Admiral 
andolph : 

Lst.  The  maximum  power  of  attack  requires  the  freest  possible  use  by  each  ship  of  its 

11  and  artillery  (torpedo  included)  without  injury  to  friends. 

Id.  The  utmost  mutual  support  should  be  given  by  friends,  and  protection  from  hos- 

e  rams. 

Sd.  The  closest  order  consistent  with  due  regard  to  safety  to  each  other  should  be 

lintained  in  order  to  meet  the  preceding  demand,  and  to  avoid  the  danger  of  one 

p  being  unnecessarily  exposed  to  the  fire  of  two  or  more  of  the  enemy. 

Ith.  Utmost  freedom  to  each  ship  of  increasing  or  reducing  speed,  as  well  as  alter- 

;  course,  or  hauling  out  of  action,  or  for  other  sufficient  cause,  is  highly  desirable. 

>th.  Facility  of  passing  quickly  from  one  enemy  to  another,  either  after  partial  or 

ectual  collision  or  unavoidable  separation,  is  important. 

>th.  Facility  for  the  reforming  of  separated  ships  for  renewed  attack,  or  mutual 

:>port  after  the  first  shock  of  battle,  is  of  high  value. 

rth.  When  possible,  two  ships,  or  at  least  a  decisive  superiority  of  force,  should  be 

•own  upon  one. 

fth.  A  reserve  should,  when  possible,  be  retained  to  consummate  and  secure  the 

its  of  victory. 

I  cannot  more  fitly  close  this  introduction  than  by  quoting  the  lan- 
age  of  Lieutenant  Campbell,  ft.  K.,  in  his  admirable  paper  on  "  Steam 
3tics  in  a  general  action." 

'.  would  urge  in  conclusion  what  an  important  place  tactical  maneuvers  should  take 
our  naval  education.  From  the  earliest  period  of  his  career,  no  officer  can  study 
>  carefully  the  signal  books  and  the  system  of  large  fleets  and  squadrons  acting  in 
isoru 


CHAPTER    I. 

DEFINITIONS  AND  EXPLANATIONS. 


I. 

In  regard  to  the  value  of  certain  terms  used  in  connection  with  this 
work  so  much  diversity  of  opinion  exists,  that  it  will  be  as  well  to  de- 
fine, as  nearly  as  possible,  the  meaning  intended  to  be  conveyed. 

Strategy. — Combinations  made  by  the  commander-in-chief  of  a  force 
acting  on  different  points  over  a  large  area,  to  compel  or  annul  certain 
movements  of  the  enemy,  or  to  unite  or  separate  portions  of  a  large  sea 
force.  Strategy  refers  not  to  the  conduct  of  a  battle  but  of  a  campaign, 
and  orders  the  locality  in  which  the  fleet  is  to  cruise  and  the  object 
which  it  is  to  have  specially  in  view,  such  as  the  blockade  of  a  port, 
raising  a  blockade,  or  simply  the  meeting  with  and  engaging  the  enemy. 
It  is  the  greater  science,  as  including  all  those  vast  combinations  which 
lead  to  the  subsequent  available  displays  of  naval  tactics. 

Naval  tactics  has  sometimes  been  misused  in  the  sense  of  strategy, 
whereas  in  fact  it  is  a  subordinate  division  of  this  science,  since  it  re- 
fers to  the  execution  of  the  detailed  plans  of  strategical  objects.  It  is 
the  art  of  disposing  naval  forces  in  order  of  battle,  and  performing  evo- 
lutions in  the  face  or  vicinity  of  the  enemy ;  also,  of  performing  all  the 
possible  evolutions  with  ships,  sections,  groups,  divisions,  squadrons, 
or  fleets  when  acting  together;  i.  e.,  in  such  order  that  they  are  con- 
trolled by  general  signal — the  employment  of  all  the  offensive  powers 
of  a  ship,  artillery,  rams,  torpedoes,  or  any  naval  weapons.  Naval 
tactics  is  sometimes  improperly  restricted  to  the  absolute  performance 
of  evolutions  and  forming  of  orders. 

II. 

Formation  or  Order. — Any  arrangement  or  combination  of  vessels,  on 
a  line  of  bearing,  or  on  lines  of  bearing,  designed  for  cruising,  for  at- 
tacking, or  for  retreat. 

Evolutions. — The  necessary  movement  or  combination  of  movements 
by  which  a  fleet,  or  lesser  number  of  ships  acting  together,  proceed 
from  one  formation  to  another.  Evolutions  in  the  case  of  a  single  ship 
are  when  she  proceeds  from  one  point  to  another  to  gain  some  tactical 
advantage. 
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Movement  or  Maneuver. — Action  of  the  whole  force,  or  any  detached 
portion  of  it.  moving  in  the  presence  of  the  main  body  by  which  a 
position  of  advantage  is  sought  to  be  gained.  A  component  part  of 
an  evolution. 

Change  of  Course. —  Bringing  the  ship's  bead  in  some  other  direction. 

Change  of  Direction, — Altering  the  compass  bearing  of  the  line  of 
bearing  thai  the  formation  is  already  on. 

Line  oj  Bearing, — An  imaginary  straight  line  passing  through  the 
same  point  of  all  the  ships  in  some  formation..  It  is  designated  by  its 
direction  in  regard  to  the  points  of  the  compass  as,  uOn  a  line  of  bear- 
ing BE.  -  NW."  Or  if  the  signal  came  from  the  Admiral,  he  would 
d<  signate  the  line  by  its  bearing  from  the  flag-ship;  as,  "Form  on  line 
oi  bearing  SE." 

Absolute  Bearing. — The  compass  bearing  of  one  ship  from  another; 
as,  "Bearing  of  A  fromB,NW.  by  N." 

Relative  Bearing. — The  bearing  of  one  ship  from  another,  expressed 
in  regard  to  the  ship  itself;  as,  UA  bears  from  B  two  points  abaft  the 
beam." 

A  ship  can  change  her  course,  which  for  her  is  a  change  of  direction,  or 
can  move  or  maneuver  in  such  a  manner  as  to  perform  an  evolution. 

A  section,  group,  division,  squadron,  or  fleet  can  change  course,  by  each 
ship's  head  coming  to  some  other  common  compass  bearing;  or  by  a 
movement,  which  is  a  maneuver,  can  change  direction  or  the  bearing  of 
its  line  of  bearing,  which  will  produce  the  same  or  another  formation  on 
another  line  of  bearing.  Or  when,  in  any  formation,  this  assemblage  of 
vessels,  either  by  a  simultaneous,  successive,  or  direct  movement,  or  by  a 
conversion,  or  by  a  wheel  in  concentric  circles,  or  by  a  combination  of  two 
or  more  of  these,  or  by  performing  the  same  movemeut  more  than  once, 
can  execute  evolutions,  and  so  pass  to  some  other  formation. 

If  ships  bear  relatively  right  ahead  and  right  astern  of  one  another, 
they  are  in  "  line  ahead.11  If  they  bear  right  abeam  of  one  another,  they 
are  in  "  line  abreast.'''1  If  they  bear  bow  and  quartering  from  each  other, 
they  are  "  in  echelon.''1  (See  Plate  I,  Figs.  1, 2, 3,  4, 5.)  These  formations 
are  termed  simple. 

If  any  combination  of  vessels  divide  and  form  on  more  than  one  line 
of  bearing,  it  assumes  a  compound  or  complex  formation,  and  is  then  said 
to  be  in  "  line  ahead  in  two  columns17  or  "in  double  line  ahead  f  "in 
alternate  line  ahead  f  "  in  line  ahead  in  groups  f  "in  double  line  abreast;11 
"  in  alternate  line  abreast ;"  in  groups  in  line  abreast;11  "in  naval  square  ;v 
"in  double  echelon  ;"  or  "  in  groups  in  double  echelon.11  If  when  in  double 
echelon  the  angle  and  the  ships'  heads  lie  in  the  same  general  direc- 
tion, the  fleet  is  in  "chase  formation  ;"  when  the  angle  and  the  ships' 
heads  are  in  opposite  directions,  it  is  in  "  retreat  formation.11  (See  Plates 
II  &  III.) 

Alternate  Lines  are  those  where  the  ships  in  one  line  are  opposite  the 
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spaces  in  the  other.  This  formation  is  also  known  by  the  names  of 
"checkered  lines  "  and  "  supplementary  lines" 

Naval  Square  is  a  formation  of  equal  front  and  depth.  The  ships  are 
so  disposed  that  the  distances  and  intervals  are  equal  and  the  same  in 
number. 

Distance  is  the  space  between  ships  on  the  same  line  of  bearing. 

Interval  is  the  perpendicular  distance  between  two  lines  of  bearing. 

III. 

THE    TURNING   CIRCLE. 

(See  Plate  IV,  Fig.  1.) 

Octant — A  turn  of  4  points,  Pd1,  d2,  d?,  &c. 

Final  Circle. — The  path  a  ship  ultimately  takes,  assumed  to  be  the 
circumference  of  a  circle  through  the  points  reached  at  the  end  of  the 
second,  third,  and  fourth  octants,  as  the  arc  d2,  d3,  d4,  of  which  C  is  the 
center. 

Final  Diameter  and  Radius. — The  diameter  and  radius  of  the  final 
circle. 

Advance. — The  distance  traveled  over  at  any  point  of  the  turn  meas- 
ured ill  a  line  parallel  to  the  original  course.  Thus/1  d1  is  the  advance 
at  4  points ;  f2  d2  the  advance  at  8  points,  and  so  on. 

Transfer. — The  distance  traveled  over  at  any  point  of  the  turn  to  the 
ri^ht  or  left  of  the  prolongation  of  the  origiual  course,  measured  in  a 
line  at  right  angles  to  it.  Thus,  &  d*  is  the  transfer  at  12  points,  and 
e4  a1  is  the  transfer  at  1G  points. 

Xote. —  The  advance  is  the  ordinate,  and  the  transfer  the  abscissa  of 
the  curve  at  any  point. 

Tactical  Diameter  is  the  transfer  at  16  points,  as  e*  d\  or  the  distance 
between  the  two  courses  when  the  original  course  is  reversed. 

Drift  Angle  is  the  angle  included  between  the  keel  line  of  the  ship  and 
the  tangent  to  the  turning  circle  passing  th rough  the  pivoting  point  of 
the  ship.  This  drift  angle  is  said  to  be  the  principal  cause  of  the  de- 
crease of  speed  in  turning,  and  the  rudder  pressure  has  little  to  do  with 
it.  Owing  to  the,  drift  angle  it  is  incorrect  to  assume  that  the  ship  has 
(I  through  a  quarter,  halt,  or  whole  circle  when  the  ship's  head 
has  turned  through  90°,  180°,  or  360°,  respectively. 

Chord  of  so  many  points  is  the  distance  between  tin*  center  of  the 
middle  line  al  the  moment  of  moving  the  helm  and  its  position  when  so 
many  points  have  been  turned.  Thus,  I'd  is  the  chord  of  12  poiute.  It 
is  a  convenient  measure  of  turning  powers  so  far  as  space  is  concerned. 

Length  is  the  length  of  the  ship  between  perpendiculars,     it  i>  some 
times  used  to  compare  the  space-measures  of  different  ships'  turning 
powers.    Thus,  the  advance  is  so  many  lengths)  the  transfer  so  many  ; 

the  chord  so  many,  and  soon.      When  one   ship  shows  a  greater   mini 
I  <2 2 
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bei  of  lengths  than  another  in  any  of  these  magnitudes,  she  has  so  much 
worse  turning  powers,  bo  far  as  spare  is  concerned. 

Time-Length  is  the  time  it  takes  a  ship  to  pass  over  her  own  length. 
It  is  necessarily  varied  with  the  speed,  but  it  is  a  useful  time  measure 
for  comparing  the  turning  powers  of  any  two  ships.  Thus,  a  ship  is 
said  to  turn  1,  8,  L2,  or  16  points  in  so  many  time-lengths,  and  if  another 
ship  is  shown  to  take  more  time-lengths  to  make  the  same  turn,  she  has 
worse  maneuvering  power,  so  far  as  time  is  concerned. 

Kick  is  the  irregularity  of  the  path  of  the  ship  observable  when  the 
helm  is  put  down  in  turning.  It  is  caused  by  the  stern  tending  to 
swing  out  at  right  angles  with  the  course  when  the  rudder  force  begins 
to  act.     (See  Plate  IV,  Fig.  2.) 

Heeling  Angle  is  due  chiefly  to  centrifugal  force,  and  varies — 

1.  Directly  as  the  square  of  the  speed  of  the  ship. 

2.  Inversely  with  the  metacentric  height. 

3.  Inverselv  with  the  radius  of  the  circle. 


CHAPTER    II 

fTAR  VESSELS. 


I. 

It  comes  within  our  province  to  consider  only  the  war  vessel  in  its 
connection  with  naval  tactics.  That  is  to  say,  to  meet  the  enemy  on 
the  open  sea  we  must  oppose  him  with  a  fleet  at  least  equal  to  his  own 
in  number,  construction,  speed,  and  offensive  power.  To  protect  our 
coasts  we  must  be  supplied  with  proper  vessels,  which  can  keep  the 
sea,  yet  be  of  sufficiently  light  draft  to  enter  most  of  our  harbors. 
They  must  be  protected  in  their  construction  against  the  projectiles  of 
the  armored  fleet  of  the  enemy,  and  they  must  possess  weapons  of 
offense  and  defense  of  the  most  commendable  pattern. 

To  assist  these  fleets  we  need  protected  vessels  of  large  size,  termed 
cruisers  j  also  a  smaller  class  of  the  same  name,  corvettes,  and  gun. 
vessels.  These  should  all  be  of  great  speed,  have  batteries  of  great 
penetration,  and  be  fitted  with  automobile  torpedoes.  They  should 
be  of  such  heavy  construction  and  possess  such  facility  of  turning  as 
to  be  efficient  rams  against  unarmored  vessels. 

Torpedo  vessels  of  different  sizes,  armed  with  automobile  torpedoes, 
machine  guns,  and  possessed  of  great  speed,  are  pre-eminently  war 
vessels,  but  not  of  the  line  of  battle. 

A  great  diversity  of  opinion  exists  as  to  what  kind  of  a  vessel  shall 
be  entitled  to  this  place  in  an  engagement,  but  we  think  that  a  list  of 
standard  qualifications  would  be  something  like  the  following,  sug- 
gested by  Mr.  Campbell  : 

1st.  Great  speed  and  coal-carrying  power. 

2d.  Armor  protection  j  unsinkability. 

3d.  Quickness  in  burning. 

4th.  Ability  to  keep  the  sea  in  all  weathers. 

5th.  Capacity  for  atowing  a  large  supply  of  provisions. 

6th.  A  heavy  armament  of  guns  of  the  greatest  penetrating  power. 

To  these,  should  be  added  a — 

7th.   Installation  of  the  automobile  torpedo. 

Each  atrip  of  tin*  line  is  a  unit..  She  should  therefore  combine  In 
herself  all  the  elements  of  offense  and  defense.  Her  speed  should  >»*• 
great,  her  turning  power  good,  and  in  order  to  possess  this  quality,  1 1 « - 1 
helm  should  be  moved  by  steam  or  i>.\  hydraulic  power,    she  should 


20 

be  protected  by  Buffioienl  and  properly-distributed  armor.  She  should 
be  built  with  a  nun  bow,  and  be  divided  into  numerous  water-tight 
compartments.  Her  battery  should  consist  of  a  few  heavy  guns,  sev- 
eral lighter  ones,  a  Dumber  of  mechanical  guns,  also  automobile  torpe- 
does. As  spur  and  divergent  torpedoes  are  necessary  at  times,  she 
should  be  fitted  for  them.  Among  her  boats  should  be  two  torpedo 
launches,  handy  and  of  high  speed.  They  should  be  as  uusinkable  as 
possible,  and  be  well  armed  with  torpedoes  and  machine  guns. 

It  is  not  to  be  supposed  that  each  line-of-battle  ship  will  combine  all 
these  qualities,  but  the  most  eminent  will  decide  her  tactical  value  and 
will  assign  to  her  a  proper  place  iu  the  line.  In  fact  we  know,  nowa- 
days, that  a  fleet  of  vessels  of  the  same  size,  build,  and  battery  would 
be  hardly  possible,  but  each  ship  will  have  her  value  either  for  ram, 
artillery,  or  torpedo. 

II. 

Probably  the  most  formidable  liue-of-battle  ship  is  the  sea-going 
armor-clad.  She  should  combine  the  maximum  of  aggressive  power 
with  the  maximum  of  resisting  qualities. 

The  functions  of  the  sea-going  armored  fleet  would  be  to  attack  in 
line  of  battle  the  enemy's  fleet  wherever  found ;  to  drive  it  from  our 
shores ;  to  follow  it,  and  confine  it  to  its  own  harbors  j  to  maintain  an 
unchallenged  command  of  the  sea  routes  leading  to  our  coasts  5  to  pro- 
tect, our  harbors  against  the  enemy's  fleet,  and  to  oppose  all  attempts 
under  cover  of  the  enemy's  fleet  of  the  landing  of  troops  for  invasion 
at  any  point  of  the  coast. 

III. 

Comparing  the  merits  of  the  armor-clad  with  the  merits  of  the  pro- 
tected or  unarmored  vessel  for  position  iu  the  Hue  of  battle,  Admiral  Sir 
Geoffrey  Hornby,  K.  0.  JB.,  uses  the  following  argument  iu  favor  of  the 
armored  vessel : 

You  may  pur  an  iron-clad  in  auy  position  you  please,  and  if  she  is  attacked  by 
three  of  these  unarmored  vessels  she  will  make  a  run  at  one  vessel  or  the  other,  at- 
tack her  with  her  guns,  and  threaten  her  with  her  ram,  and  it  must  be  death  to  that 
vessel  if  she  touches  her  any  way.  The  two  other  vessels,  you  say,  will  follow  and 
disturb  the  action  of  the  iron-clad;  but  it  must  be  recollected  that  the  iron-clad  will 
always  be  firing  at  them,  one  gun  at  least,  and  with  shells,  the  bursting  power  of 
which  must  necessarily,  as  far  as  we  know,  destroy  the  lighting  power  of  the  cruiser. 
If  any  one  contemplates  what  the  bursting  of  a  shell  rilled  with  37  pounds  of  powder 
in  the  center  of  any  unarmored  vessel  would  be,  I  think  he  will  agree  there  would  be 
no  more  light  left  in  the  ship.  It  is  no  answer  to  say  that  the  ship  is  armed  with  a 
gun  as  heavy  as  the  iron-clad  has;  the  morale  of  the  people  will  be  destroyed,  and 
they  will  be  unable  to  continue  the  action  against  the  concentrated  force  to  which 
they  are  opposed.  For  that  reason  I  hold  that  the  unarmored  ship  cannot  contend 
against  the  armored. 

To  cite  a  contrary  opinion,  we  give  that  of  Sir  William  G.  Armstrong, 
C.  B.,  F.  R.  S.,  expressed  in  these  words: 

Not  only  did  we  see  that  armor  was  unavailing  against  torpedo  attack  and  ram- 
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niing,  l>nt  we  were  justified  in  concluding  that  every  attempt  to  increase  resistance 
to  projectiles  would  be  quickly  followed  by  a  corresponding  increase  in  the  power  of 
artillery. 

As  to  the  comparative  liability  of  an  iron-clad  and  an  unarmored  ship  to  be  sunk 
by  projectiles,  there  was  much  less  difference  between  them  than  was  generally  sup- 
posed ;  because  the  unarmored  ship,  though  freely  penetrable,  might  be  so  constructed 
that  the  entrance  of  water  by  perforation  would  not  extensively  flood  the  ship,  unless 
it  took  place  at  a  great  number  of  critical  places.  Indeed,  by  introducing  an  under- 
water deck  with  divisional  spaces,  and  by  the  partial  application  of  cork,  as  in  the 
Inflexible,  for  displacing  influent  water  and  thereby  preserving  stability,  and  also  by 
a  proper  distribution  of  coal  for  the  same  purpose,  an  unarmored  ship  might  be  ren- 
dered almost  incapable  of  being  sunk;  and  it  was  rather  surprising  that  so  little  at- 
tention had  been  directed  to  the  attainment  of  that  object.  It  was  not  too  much  to 
say  that  for  the  cost  of  one  iron-clad  we  could  have  three  unarmored  ships  of  far 
higher  speed  and  carrying  collectively  three  armaments,  each  equal  to  that  of  the 
armored  vessel. 

It  might  be  asked,  which  would  be  the  better  investment  ?  If  it  were  imagined  that 
the  three  were  matched  in  combat  against  the  one,  it  would  be  perceived  that,  in  ad- 
dition to  their  numerical  superiority,  the  former  would  possess  many  advantages. 
Being  .smaller,  they  would  be  more  difficult  to  hit.  Being  swifter,  they  could  choose 
their  positions,  and  be  free  to  attack  or  retreat  at  pleasure.  Being  more  nimble  in 
turning,  they  would  be  better  adapted  both  for  ramming  and  for  evading  the  ram  of 
their  adversary.  Finally,  the  conditions  of  superior  speed  and  agility  would  favor 
their  use  of  torpedoes  and  submarine  projectiles. 

It  might,  perhaps,  be  rash  entirely  to  abandon  armor  so  long  as  other  nations  con- 
tinued to  use  it,  because  nothing  but  the  experience  of  an  actual  war  would  remove 
all  question  as  to  its  possible  utility ;  but  considering  the  indisputable  value  of  a 
numerous  fleet  of  swift  and  powerfully-armed  ships,  built  with  a  view  of  obtaining 
the  maximum  amount  of  unarmored  defense,  and  considering  that  such  vessels,  un- 
like armor-clads,  could  never  grow  much  out  of  date,  it  did  seem  to  be  expedient  that 
the  chief  expenditure  should  be  upon  ships  of  that  description.  Lightness  should  be 
the  special  aim  in  the  construction  of  such  vessels.  Steel  plates  should  be  used  for 
the  hulls,  and  guns  and  engines  should  be  of  the  least  possible  weight  consistent  with 
the  necessary  power.  Every  ton  of  weight  saved  would  enable  higher  speed  to  be  at- 
tained, and  there  was  probably  no  quality  in  a  fighting  ship  which  would  so  much 
develop  in  importance  as  that  of  swiftness. 

The  question,  notwithstanding  the  opinions  of  these  eminent  men, 
may  still  be  considered  as  open.  It  cannot  yet  be  said  that  it  is  decided 
whether  an  armor-clad,  fit  for  the  line  of  battle,  is  able  to  cope  with  a 
ram,  armed  with  one  gun  of  great  power  and  caliber,  and,  say,  four  tor- 
pedo-vessels attacking  simultaneously;  all  these  vessels  being  supposed 
to  have  greater  speed  than  the  armor-clad.  Experience  alone  will  teach 
this  lesson,  but  the.  maxim  can  be  set  down  that  if  the  question  of 
money  is  put  aside,  in  a  contest  between  two  vessels  equal  in  offensive 
equipment  and  tactical  qualities,  the  one  with  the  strongest,  most  in- 
vulnerable hull  will  be  the  victor. 

IV. 

Cruising  will  be  the  most  efficient  why  to  ruin  the  enemy's  commerce. 
Jt  is  therefore  necessary  to  build  a  number  of  special  cruisers.  These 
vessels  must  have  great  speed  and  great  coal-carrying  capacity.    Mr. 
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J.  1>"A.  Samnda,  at  a  meeting  Of  the   Institution  of  Naval  Architects, 
had  the  following  to  say  in  reference  to  this  class  of  vessel: 

Cruisers  will  be  apeoially  adapted  and  properly  employed  in  protecting  and  con- 
voying commerce,  keeping  open  the  Beaa  to  enable  merchantmen  to  trade  -without 
interruption  between  the  principal  ports.  Lending  naval  assistance  when  needed,  and 
performing  many  similar  secondary  services;  and  ir  may  be  freely  admitted  a  very 
Large  number  of  them  are  required  tor  such  services,  but  they  will  be  wholly  unfitted 
to  fight  in  line  of  battle  ami  stand  up  against  an  armor-clad  ileet,  where  endurance 
alone  will  determine  the  result  of  the  encounter,  and  where  the  endurance  of  the 
iron-clad  tleet  may  be  reckoned  by  hours  against  minutes  on  the  part  of  the  unarm- 
ored  cruisers,  even  if  they  elected  to  oppose  the  fighting  fleet  at  all,  for  really,  beyond 
possessing  great  value  for  guerrilla  warfare,  no  decisive  victory  could  be  obtained  or 
even  hoped  for  against  an  iron-clad  licet  by  vessels  whose  safety,  when  hard  pressed, 
would  only  be  secured  by  their  running  away. 

For  a  description  of  an  efficient  class  of  vessel  of  the  type  under 
consideration  we  read  that — 

Light  unarmored  ships,  designed  by  Mr.  George  Reudel,  have  lately  been  built  in 
this  country  for  foreign  powers  which  with  a  displacement  of  only  1,300  tons  had 
attained  a  speed  of  16  knots  an  hour.  They  carried  coal  for  steaming  4,000  miles 
and  have  already  actually  steamed  3,500  miles  without  replenishing.  They  were 
each  armed  with  two  10-inch  new-type  guns,  which  had  nearly  an  all-round  fire,  and 
were  capable  of  piercing  18  inches  of  iron  armor :  and  with  four  40-pounders  on  the 
broadsides. 

We  will  notice  that  Mr.  Samnda  does  not  contemplate  putting  cruisers 
in  the  line  of  battle,  but  bis  opinion  is  not  sustained  by  that  of  Yice- 
Admiral  Penhoat,  of  the  French  Xavy,  who  thinks  that  these  vessels 
should  be  built  so  staunchly,  and  be  so  well  armed,  as  to  qualify  for  this 
position  in  action.  The  Admiral  believes  that  they  could  serve  the  fleet 
better  by  being  placed  in  the  line  than  by  confining  their  operations  to 
acting  together  as  a  lookout  squadron,  or  as  a  reserve  to  tow  disabled 
vessels  out  of  action. 

Of  the  smaller  war  vessels  it  will  hardly  be  possible  to  enumerate  all 
their  duties.  Corvettes  must  be  the  eyes  of  the  armored  fleet ;  they 
must  drive  oif  the  cruisers  of  the  enemy ;  they  must  unceasingly  pur- 
sue and  capture  the  merchant  marine  of  the  opposing  nation.  Where 
the  lines  of  ocean  commerce  come  together  there  must  be  the  corvette 
to  protect  and  to  destroy. 

To  be  worth  anything  small  vessels  should  have  good  speed  and 
coal-carrying  power.  If  they  are  without  these  qualities,  they  should 
act  with  the  coastwise  fleet,  or  as  tenders,  or  .as  flag-ships  for  the  torpedo 
flotillas. 

Altered  merchant  steamers  become  a  class  of  coal  and  ammunition 
supply  vessels,  large  torpedo-boat  carriers,  and  commerce  destroyers. 


Captain  Noel,  R.  X.,  in  common  with  a  good  many  others,  does  not 
believe  that  the  gun  is  the  most  important  weapon  of  the  fleet,  while 
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quite  a  number  of  writers  agree  with  Mr.  Laughton,  who  is  of  a  con- 
trary opinion,  and  says : 

The  gun  must  still  be  held  to  be  primarily  the  armament  of  ships,  though  sec- 
ondarily the  ram  must  enter  largely  into  any  scheme  of  battle. 

All  vessels,  with  perhaps  the  exception  of  the  "Boston"  class,  are 
so  designed  that  their  bow-fire  is  stronger  than  their  stern- fire.  If 
the  vessels  of  this  class  turn  out  to  be  all  that  is  promised  for  them,  we 
will  perhaps  be  able  to  come  nearer  a  solution  of  some  of  the  vexed 
problems  as  regards  defense  of  single  vessels  in  action.  It  may  be, 
though,  that  this  class  of  vessel  has  a  large  gun  installed  in  a  position 
of  least  efficiency. 

As  regards  the  sizes  of  guns  to  be  carried  by  vessels,  whose  calling- 
is  on  the  open  sea,  Admiral  Penhoat  does  not  believe  that  their  artillery 
should  be  of  large  caliber,  as  the  weight  of  the  projectiles  to  be  carried 
reduces  their  number  in  a  great  degree.  Vessels  will  naturally  come 
together  in  a  fight,  and  artillery  practice  will  be  at  short  range.  Large 
guns  will  come  in  for  bombardments  where  the  supply  of  ammunition 
can  be  kept  up. 

This  question  of  ammunition  supply  is  a  very  burning  one,  and  has 
become  a  prominent  problem  in  naval  strategy  and  bears  strongly  upon 
tactics. 

The  weight  of  opinion  is  that  the  ram  is  the  most  formidable  of  a 
ship's  offensive  powers.  Many  authorities  believe  that  it  will  be  used 
as  the  ordinary  fighting  weapon,  and  that  all  methods  and  plans  of 
attack  should  be  based  upon  its  employment ;  others  think  that  it  will 
probably  only  be  used  like  the  bayonet  of  the  infantry  soldier  to  give 
the  coup  de  grace.  The  reason  for  this  being  that  it  is  so  hard  to  ma- 
neuver a  vessel  to  ram  effectively  where  the  target  is  animated  by  a 
spirit  as  active  and  as  intelligent  as  your  own.  Official  records  of 
trials  in  Germany  show  this  ;  and  more  than  one  writer  is  of  the  opinion 
that  there  must  be  some  accidental  disadvantage  to  allow  a  vessel  to  be 
rammed. 

A  vessel  built  for  a  ram  pur  et  simple,  to  be  unarmed  in  regard  to 
battery,  once  so  favorably  looked  upon  by  naval  economists,  seems  to 
be  losing  its  prestige  as  a  fighting  factor,  since  you  pin  your  faith  on 
one  weapon.  If  your  engines  happen  to  break  down  you  arc4  at  the 
mercy  of  the  enemy. 

Vessels  designed  to  act  as  rams  should  be  very  handy,  and  therefore 
not  large.  Since  they  are  pre-eminently  of  the  line  of  battle,  they 
should  be  armored  or  at  least  well  protected. 

It  may  be  set  down  as  a  maxim  thai  machine  guns  will  play  a  prom- 
inent part  in  future  naval  combats.  Every  ship  should  have  machine 
guns  for  the  destruction  of  torpedo-boats  close,  alongside. 

Musketry  and  mechanical  gun  Are  from  on  deck  am!  aloft  will  be  most 
useful.    Not  only  do  the  decks  offer  a  held  for  destruction,  but  the  open 
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gun-ports  give  entrance  to  the  battery,  into  which  your  heavier  pro- 
jectiles may  fail  to  penetrate. 

All  authorities  are  agreed  that  ships  will  fight  at  great  speed;  they 
will  come  close  to  one  another  on  a  charge  and  then  separate,  turn  and 
charge  again  :  therefore,  the  time  through  which  small  arm  lire  can 
act  and  he  useful  is  very  short.  The  crew  should  he  trained  sharp- 
shooters, being  armed  with  rifles  distinguished  for  rapidity  and  accuracy 
of  tire  rather  than  for  length  of  range.  Boarding  will  seldom  or  never 
be  resorted  to. 

In  an  action  the  smaller  guns  of  the  battery,  as  well  as  the  machine- 
guns,  should  tire  at  the  enemy's  upper  deck  and  lightly-protected  por- 
tions. 

So  much  progress  has  been  made  iu  foreign  navies  with  the  automo- 
bile torpedo,  that  it  is  considered  a  perfectly  reliable  weapon  withiu  400 
yards,  and  that  any  nearer  approach  than  this  of  the  enemy  makes  it 
an  ex  remely  hazardous  undertaking  for  him.  In  fact,  the  risk  is  so 
very  great  that,  in  the  opinion  of  a  German  writer,  ramming  will  hardly 
be  attempted  against  any  but  defeuseless  ships.  It  may  be  mentioned 
here  that  the  French,  in  addition  to  the  automobile  torpedo,  are  now 
using  divergent  torpedoes,  which  are  towing-torpedoes,  with  a  short  scope 
of  line. 

VI. 

it  has  been  proposed  to  classify  torpedo-steamers  as  follows  : 

To  a  class  capable  of  operating  outside  of  harbors,  and  of  keeping 
the  sea  in  bad  weather,  but  generally  to  be  carried  by  a  special  vessel, 
the  name  of  torpedo-vessels. 

The  next  smaller  size  to  be  used  in  harbor  defense,  and  which  will 
not  accompany  the  fleet,  the  name  of  torpedo  boat. 

And,  for  the  smallest  class,  such  as  are  fitted  to  be  carried  by  cruis- 
ing vessels,  the  name  of  torpedo-launches  or  torpedo-pinnaces. 

Lieutenant  Campbell  does  not  believe  that  line-of-battle  ships  should 
be  fitted  to  carry  torpedoes;  but  that  they  should  have  two  u  torpedo 
cutters,"  that  they  can  always  lower  and  use  either  aggressively  or  for 
defense.  They  should  be  capable  of  good  speed,  and  be  lowered  ready 
for  actieu  when  up  with  the  enemy. 

However,  with  all  the  varying  phases  of  wind  and  weather  on  the 
open  sea,  it  is  hard  to  conceive  how  a  line-of-battle  ship  can  carry  tor- 
pedo-boats large  enough  to  be  of  service  in  an  engagement.  It  will  be 
difficult  to  lower  them,  and,  if  they  have  to  be  towed,  it  will  interfere 
with  the  movements  of  the  fleet,  and  they  will  at  all  times  be  liable  to 
be  swamped.  They  carry  so  little  coal  and  provisions  that  they  will 
need  filling  up  very  often,  which  will  be  difficult  to  do.  Torpedo-boats 
of  this  kind  are  veritable  impedimenta  to  the  fleet,  especially  when,  hav- 
ing lowered  them,  the  fleet  is  obliged  to  defend  them  in  retreat. 

But,  if  they  have  these  drawbacks,  they  should  still  be  carried  by 
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ships  of  the  line,  as  their  utility  in  fleets  will  not  be  the  less  for  defending 
ships  at  anchor,  in  acting  as  "  lookouts,"  and  to  fight,  if  necessary. 

The  typical  sea  torpedo  boat  is  a  seagoing  cruiser,  able  to  carry  its 
own  crew,  provisions,  and  coals.  She  should  be  a  vessel  of  from  200  to 
400  tons  displacement,  and  should  have  immense  speed  and  great  turn- 
ing power.  There  should  be  two  to  each  ship  of  the  line  of  battle,  and 
they  should  cruise  close  to  them.  They  should  render  offensive  and 
defensive  succor  at  all  times,  and  might  be  used  to  tow  out  of  action 
any  disabled  vessel  They  should  also  k>ep  an  eye  on  the  smaller  tor- 
pedo-boats. 

The  most  modern  idea  is  that  there  should  be  a  special  vessel  not  of 
the  line  of  battle,  which  should  accompany  a  fleet,  and  which  should  be 
fitted  to  carry  as  many  as  possible  of  the  largest-sized  torpedo-vessels. 
She  should  be  able  to  get  her  boats  out  and  lower  them,  or  pick  them 
up,  in  the  open  sea. 

The  Italians  have  lately  brought  to  notice  a  vessel  of  war,  about  150 
feet  long,  displacing  600  tons,  and  capable  of  making  25  knots.  She  is 
protected ;  almost,  if  not  quite,  unsinkable,  and  has  excellent  turning 
power,  being  fitted  with  two  screws.  Her  weapons  are  the  ram,  two 
light  guns  forward,  a  heavy  gun  aft  with  great  sweep  of  fire,  and  three 
decks  of  machine  guns,  about  forty-five  in  all,  which  admit  of  fire  in  all 
necessary  directions.  There  are  two  or  more  tubes  for  discharging  auto- 
mobile torpedoes.  She  is  designed  as  a  torpedo-boat  destroyer,  and  is 
probably  intended  to  accompany  and  act  with  the  fleet. 


CHAPTER     III. 

THE  SHIT  AND  HER  C  APT  J IX. 


To  command  a  modern  vessel  of  war,  the  captain  is  called  upon  to 
post  himself  on  points  that  formerly  could,  very  properly,  be  left  to  his 
subordinates.  Xow  he  commands  more  than  a  ship  ;  he  is  in  supreme 
charge  of  a  missile,  which  is  projected  by  power  within  itself.  This  mis- 
sile, instead  of  moving  in  the  medium  of  air,  moves  in  air  and  water, 
both  elements  influencing  its  trajectory.  It  acts  either  as  a  shot,  and 
rams  an  opponent,  or  like  a  shell,  extending  its  destructive  influence 
outside  the  confines  of  figure  by  means  of  guns  or  torpedoes. 

The  commander  should  thoroughly  understand  that  he  must,  as  the 
soul  of  this  huge  machine,  comprehend  fully  all  the  complex  results  of 
invention  which  science,  working  through  the  mechanical  arts,  has 
accomplished,  enabling  him  to  transmit  his  scheme  of  action  to  the  pon- 
derous mass  beneath  him.  His  ship  has  her  strong  points  and  her  weak 
ones.  How  to  keep  his  mail  between  himself  and  the  enemy,  how,  in 
case  of  extensive  penetration,  to  save  his  ship,  are  points  demanding 
his  constant  study. 

W  hat  does  the  command  of  the  modern  ship  in  action  require  further, 
for  the  proper  employment  of  the  ram  and  torpedo  ?  Let  three  eminent 
authorities  speak.    * 

Admiral  the  Count  de  Gueydon  says  : 

Above  all,  steady  nerves,  an  accurate  eye,  and  a  sure  hand.  Science  cannot  develop 
these  qualities ;  practice  alone  can. 

Admiral  Bourgois  remarks : 

There  is  nothiug  like  quick  judgment  and  sangfroid.  In  action,  captains  must  ex- 
pect to  have  their  designs  frustrated  by  smoke  from  funnels  and  guns.  The  ordinary 
fleet  maneuvers  are  in  no  way  capable  of  teaching  a  captain  his  duty  ;  this  must  come 
from  drill  against  properly-constructed  targets. 

Admiral  Jurien  de  la  Graviere  has  described  in  graphic  language  the 
sort  of  training  which  is  necessary  in  order  to  prepare  officers  for  the 
rapid  and  desperate  maneuvers  of  a  battle  with  the  ram.  He  remarks 
that  after  the  first  charge  has  taken  place  on  both  sides,  the  fight  can 
only  be  renewed  by  the  fleets  turning  and  charging  again.  This  turn- 
ing will  be  the  cause  of  innumerable  fatal  collisious  between  ships  of 
the  same  side,  unless  the  captains  are  thoroughly  drilled.  They  must 
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not  only  know  tactics  theoretically,  but  they  must  be  perfectly  certain 
of  their  ships,  know  what  they  are  capable  of,  and,  in  case  of  breaking 
down  or  other  accident,  how  to  act  to  keep  them  out  of  the  way  of 
friendly  vessels,  and  how  best  to  present  them  to  the  enemy  to  offset 
their  crippled  condition.  This  experience  cannot  be  obtained  in  the 
class-room  or  in  small  vessels.  To  be  successful,  the  nerve  of  the  captain 
must  grow  with  his  experience,  and  this  condition  of  affairs  can  only  be 
brought  about  by  drilling  in  fleet  tactics  in  line-ot-battle  ships,  where 
collision  means  fatal  damage,  or  by  exercising  at  night  in  close  order. 
Unquestionably  nerve  is  to  be  obtained  only  by  actual  experience,  and 
unfortunately  the  use  of  large  vessels  for  purposes  of  drill  is  expensive. 
If,  however,  this  quality  is  necessary,  onr  officers  must  be  given  the 
chance  of  actual  practice,  or  they  will  fall  behind  those  of  other  navies 
who  have  had  it.  Without  preliminary  exercise  it  is  impossible  to  ac- 
quire that  skill  and  precision  in  maneuvering  which  will  be  necessary 
for  the  conduct  and  safety  of  the  ship  or  the  fleet  in  the  day  of  battle. 

II. 

The  duty  of  the  captain  does  not  end  with  his  own  vessel ;  each  cap- 
tain, to  be  successful,  must  be  thoroughly  versed  in  naval  tactics, 
which  is  now  of  more  importance  than  ever  before. 

The  Signal  Book  must  be  his  constant  study.  Plans  of  actions  must 
therein  be  laid  down,  and  their  minutest  details  committed  to  memory. 
A  wrong  turn,  a  slacking  of  the  speed  in  time  of  battle,  may  mean  con- 
fusion, if  not  destruction,  to  the  fleet,  as  may  also  the  rendering  of  in- 
efficient support,  through  ignorance  or  inexperience,  to  one's  neighbor. 

III. 

Captain  the  honorable  Edmund  B.  Fremantle,  R.  N.,  asks  the  ques- 
tion: 

How  many  naval  ofiicers  care  to  know  the  number  of  degrees  of  liehn  that  can  be 
given  to  their  ships;  the  tending  of  the  screw  to  turn  the  ship  unassisted  by  the  rud- 
der; the  effect  of  turning  the  engines  astern  when  the  ship  has  head  or  stern  way  ; 
the  result  of  increasing  or  reducing  speed  on  the  circle  described  in  turning  j 
what  the  nature  of  the  so-called  circle  is;  what  the  reduction  of  speed  by  putting  the 
helm  hard  over;  what  heel  a  helm  hard  over  may  be  expected  to  give  the  ship; 
what  the  drift  angle  means  ;  what  is  the  time  of  completing  a  circle  at  different 
speeds  and  its  diameter? 

Yet  all  these  things  must  be  known  and  more  too.  When  the  vessel 
leaves  the  dockyard  she  develops  a  strategical  and  tactical  character 
requiring  perhaps  unlooked-for  care,  study,  and  watchfulness  on  the 
part  of  the  captain,  lie  must  know  how  much  conl  is  used  at  the  dif- 
ferent speeds  and  under  different  conditions  of  environment;  what  is 
the  most  economical  expenditure  of  coal  lor  speed  developed.  The 
working  of  the  helm;  can  it  be  moved  from  side1  to  side  as  rapidly  as  it 
should  be  to  obtain  the  best  results  ?     Her  easiness  at  sea  ;   to  what  ex 
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tent  is  she  influenced  by  it  in  her  rolling  and  pitching?  Are  her  guns 
capable  of  use  at  all  times,  and  can  concentration  of  tire  be  quickly  ef- 
fected. &c1 

It  would  take  too  nuicli  space  and  be  unnecessary,  we  think,  to  enter 
into  details  concerning  the  internal  offensive  and  defensive  economy  of 
the  ship,  but  it  all  bears  upon  naval  tactics,  and  demands  deep  thought 
on  the  part  of  the  commander. 

After  her  speed  has  been  established,  and  after  the  "Speed  Table" 
has  been  tilled  out,  comes  in  the  determination  of  the  ship's  turning 
qualities.  Experiments  must  be  made  under  all  circumstances  called 
for  in  the  "Helm  Table,"  in  which  should  be  all  the  points  bearing  on 
licet  evolutions.  Captain  Noel,  R.  N.,  sums  up  these  requirements,  as 
follows: 

1st.   Speed  ;it  various  revolutions  of  the  engines. 

2d.  Even  thing  in  connection  with  the  ship's  turning  qualities,  including  hacking 
with  and  without  the  holm. 

3d.  Time  required  to  bring  the  vessel  to  a  state  of  rest  by  stopping  and  reversing 
the  engines.     This  to  he  known  for  different  speeds. 

4th.  The  amount  of  helm  required  to  turn  at  a  certain  standard  speed  on  a  certain 
standard  arc. 

Then  as  to  the  sheering  of  the  ship  (it  is  most  important  to  be  posted 
on  this  point) ;  with  a  certain  helm-angle  and  a  certain  speed,  to  find 
out  the  exact  instant  when  to  use  the  wheel  in  order  to  pass  over  a  cer- 
tain spot.  Then  again,  as  regards  the  engines,  the  captain  must  know 
what  they  are  capable  of  doiug  under  great  stress;  the  amount  of 
power  that  can  be  developed  in  going  ahead  or  astern,  and  the  length 
of  time  that  it  can  be  kept  up. 

The  captain  should  see  that  his  subordinates  likely  to  succeed  him  in 
a  fight  are  also  fully  informed  on  all  these  points. 

A  new  element  is  the  electric  light.  The  best  place  for  its  installa- 
tion on  board  ship  is  a  question  ;  where  to  put  it  so  that  the  glare  will 
least  interfere  with  the  observer.  Officers  will  have  much  to  learn  con- 
cerning the  judging  of  distances  and  the  recognition  of  objects  when 
this  light  furnishes  the  means  of  illumination. 

After  the  captain  has  become  familiar  with  his  ship,  his  command 
must  be  associated  with  another  vessel,  and  the  two  captains  must  be 
thoroughly  drilled  in  their  duties  of  mutual  support.  Upon  the  inter- 
dependence of  vessels  hangs  the  chances  of  victory.  This  section- 
drill  should  be  had  under  all  conditions  of  wind,  weather,  and  speed. 
By  it  alone  can  the  captain  hope  to  take  his  place  in  the  line  of  battle 
with  any  feeling  of  security. 

IV. 

We  come  now  to  consider  the  commanding  officer's  duty  in  action. 
The  most  eminent  question  is,  what  is  the  proper  target  for  the  ship  ? 
Is  it  the  enemy's  armor  or  the  boilers  and  engines  or  the  people  on 
board  ?     We  should  strive  to  deprive  the  enemy  of  his  most  important 
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war  factor,  and  we  believe  this  to  be  the  crew  and  officers.  Knowing 
the  ship,  we  should  fire  into  the  least  protected  part  where  the  men  are 
congregated,  concentrating,  of  course,  as  many  guns  as  possible  upon 
her.  We  should  remember  that  a  ship  lying  still  is  not  necessarily  de- 
prived of  the  use  of  all  her  weapons,  so  that  disabling  the  machinery  is 
of  less  value  than  killing  the  crew.  The  general  rule  to  tire  at  the  fun- 
nels is  worthless.  Not  only  should  the  captain  and  his  officers  be  thor- 
oughly conversant  with  the  construction,  as  regards  vulnerability,  of 
the  enemy's  vessels,  but  this  knowledge  should  extend  to  the  leading- 
seamen  of  the  ship's  company. 

Another  question  arises :  Is  the  capture  of  the  vessel  the  principal  ob- 
ject of  the  fight  ?  From  the  opinions  advanced  by  the  leading  naval 
minds  we  answer  in  the  negative.  Earns  and  torpedoes  are  used  with 
but  one  view — the  total  destruction  of  the  ship.  If  by  killing  the  ship's 
company  we  reduce  the  enemy  to  a  harmless  state,  we  should,  of  course, 
take  him  as  a  prize;  but  the  rule  is  to  sinlc  and  destroy. 

In  order  to  use  fore-and-aft  fire  in  chase  or  retreat,  or  to  know  at  any 
time  the  distance  of  the  enemy,  some  quick  method  must  be  used  to 
measure  the  interval  separating  ships,  as  nowadays  such  great  speed 
is  kept  up,  and  a  table  of  mast-head  angles  is  too  slow  and  too  uncertain 
a  method  to  furnish  the  necessary  information.  Too  uncertain  from  the 
fact  that  some  vessels  are  not  sparred,  and  if  they  are  sparred,  the 
housing  of  light  masts  destroys  the  efficiency  of  the  tables.  Buckuer's 
method  is  probably  the  best,  or  the  distance  should  be  determined  by 
some  kind  of  telemeter. 

It  may  sometimes  come  within  the  experience  of  a  captain  to  deter- 
mine whether  or  not  he  should  refuse  combat.  His  action  will  be  more 
or  less  governed  by  the  following  considerations,  especially  if  the  ves- 
sel is  a  great  distance  from  home  : 

1st.  Are  the  means  at  hand  for  repairing  and  for  refitting  safe  and 
sufficient ! 

2d.  Do  not  the  interests  of  our  specific  work  demand  our  not  running 
the  risk  of  getting  crippled,  and  thus  hinder  us  from  keeping  the  sea  \ 

V. 

There  are  two  opinions,  each  directly  opposed  to  the  other  and  each 
covering  the  ground  pretty  well,  bearing. on  the  subject  of  the  protection 

of  the  captain  in  action. 

One  side  is  represented  by  the  writer  of  an  article  in  the  German 
Naval  Official  Publication.     His  opinion  seems  to  i>e  based  on  the  iv 
salts  obtained  lately  in  the  German  evolutionary  squadron.    The  author 
is  strongly  opposed  to  proof-protections  for  the  commanding  officer. 

The  captain  is,  in  his  opinion,  in   no  greater  danger  noir  than  lu-  was  a 

hundred  years  ago ;  but  the  fighting  is  Livelier,  and  the  methods  of  con- 
ducting a  battle  are  more  varied,  [f  the  captain  is  hidden  he  cannot 
sec  and  control  bis  ship.     With  smoke  obscuring  the  tight,  with  guns 
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above  and  rams  and  torpedoes  below  the  water-line,  he  must  be  every- 
where at  the  same  time,  otherwise  in  the  confusion  of  battle  he  cannot 
be  properly  prepared  to  meet  the  dangers  which  beset  him.  To  confine 
him  at  this  time  to  a  shelter  is  to  circumscribe  his  view,  as  upon  his 
sight,  his  actions  depend  and  his  judgment  is  governed. 

On  the  other  hand,  M.  Dislere  in  his  work  entitled  "La  Guerre 
d'Escadre  et  la  Guerre  de  Cotes,"  takes  exactly  the  opposite  stand. 
He  urges  most  strongly  protection  for  the  captain.  It  may  be  observed 
that  Mr.  Dislere  represents  the  opinion  of  the  larger  number  of  writers 
upon  this  subject  when  he  says: 

The  captain  must  be  protected  against  small-arm  and  shell  fire  for  two  reasons  : 
First.  Because  it  is  necessary  to  put  into  the  hands  of  the  captain  the  steering  of 
the  ship,  or  at  least  under  his  direct  supervision  should  be  the  person  stationed  to 
steer  the  ship.     It  is  necessary  then  to  have  a  fighting  wheel  on  the  bridge ;  and,  if 
so,  it  must  be  protected. 

Secondly.  It  is  difficult  to  replace  the  commanding  officer  during  a  fight. 

There  is  still  another  reason  for  protecting  the  captain.  If  he  falls 
during  the  performance  of  an  evolution,  no  one,  not  even  the  officer  by 
his  side,  can  continue  the  train  of  thought  and  action  to  any  profitable 
conclusion,  or  follow  the  first  impulse  of  this  instant,  and  upon  which 
may  depend  the  success  of  the  fight. 


CHAPTER  IV. 

EVOLUTIONS  OF  THE  SHIP. 


I. 

In  the  last  chapter  we  said  that  the  following  must  be  known  of  the 
ship : 

1.  Speed  at  different  number  of  revolutions  of  the  engines. 

2.  Turning  power  at  different  speeds. 

3.  Helm  angle  required  to  turn  on  a  certain  arc  at  a  certain  speed. 
We  will  proceed  now  to  discuss  in  detail  the  methods  by  which  all 

these  data  may  be  obtained. 

To  use  the  different  arms  effectively  requires  one  of  these  qualities  to 
be  more  prominent  than  the  others ;  for  instance,  in  the  opinion  of 
many,  turning  power  may  be  looked  upon  as  the  most  important  for  a 
ship  when  used  as  a  ram  or  to  discharge  torpedoes ;  whereas,  for  gen- 
eral work,  speed  is  the  most  desirable  quality. 

For  the  use  of  artillery  we  need  steadiness  of  platform,  besides  the 
evolutionary  qualities  under  consideration.  But  this  hardly  comes 
within  the  province  of  tactics,  belonging  more  properly  to  the  naval 
architect. 

II. 

The  reason  that  a  ship  in  turning  does  not  describe  a  circle  is  due  to 
the  fact  that  when  the  helm  is  put  over  she  is  moving  in  a  straight  line, 
which  her  momentum  seeks  to  continue.  It  is  only  by  degrees  that  she 
yields  to  the  rudder,  and  then  she  is  always  some  time  behind  it.  The 
quicker  that  the  helm  can  be  put  over  the  quicker  will  the  vessel  re- 
spond, and  also  more  rapidly  will  the  diameter  of  the  turning  circle 
decrease,  and  the  time,  if  the  helm  angle  can  be  increased  up  to  40°  or 
more.  We  must  have  great  angular  movement  for  rudders  and  their 
connections,  and  quick-acting  power  immediately  available  to  move  the 
helm. 

The  radius  of  the  turning  circle  for  ordinarily  large  vessel 6  is  about 
300  yards  with  a  working  speed  of  8  knots. 

Seamen  generally  agree  that  all  single  screw  steamers  turn  more 
quickly  to  one  side  than  to  the  other  under  similar  helm  angles,  and  it 
is  important  to  the  naval  officer  to  ascertain  his  ship's  qualities  in   this 

:;i 
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respect  The  rule  18  thai  the  bow  turns  towards  that  side  to  which  the 
descending  blade  of  the  screw  falls.  Thus  a  ship  with  a  left-handed 
screw  turns  to  port,  or  must  bo  steered  with  port  helm  to  keep  her  on 
her  course.      With  ships  of  light  draught   it  is  said  the  contrary  is  the 

case. 

Prof.  Osborne  Reynolds  states  that  the  distance  required  to  bring  a 
screw  steamer  to  rest  from  full  speed  ahead,  by  the  reversal  of  her 
engines,  is  independent,  or  nearly  so,  of  the  power  of  the  engines,  but 
depends  on  the  size  and  build  of  the  ship,  and  is  generally  between 
four  and  six  times  the  ship's  length. 

III. 

The  two  subjoined  tables  must  now  be  filled  out  by  every  ship  which 
expeets  to  drill  with  the  licet,  or  to  take  her  place  in  the  line  of  battle. 
The  "speed-table"  takes  cognizance  of  the  speed  of  the  ship  for  the 
different  number  of  revolutions,  and  under  different  circumstances  of 
wind  and  sea.  The  "helm-table"  is  a  record  of  the  ship's  advance  and 
transfer,  also  the  time  it  takes  the  ship  to  turn  through  45°,  90°,  135°, 
and  180°,  under  all  conditions  of  wind  and  sea,  and  whether  the  turn 
is  made  toward  or  away  from  the  wind.  There  must  be  a  helm-table 
made  out  for  each  speed,  say  three  speeds,  which  may  be  denominated 
"full,"  "fast,"  and  "slow." 

The  speed-table  is  intended  for  ships  steaming  in  squadrou.  To  use 
it,  we  must  have  one  filled  out  for  every  vessel  associated  with  us* 
Suppose  the  leader  of  a  line  ahead  makes  a  certain  speed  with  70  rev- 
olutions with  sea  rough,  wind  abeam,  with  a  force  of  4.  Some  other  ship, 
in  order  to  keep  her  place  in  the  formation,  in  other  words  to  make  the 
leader's  speed,  can  by  reference  to  the  leader's  and  her  own  table,  having 
received  the  leader's  signal  as  to  the  uumber  of  revolutions  he  is  making^ 
see  that  she  need,  under  these  circumstances,  make  only  GO  revolutions. 

So  with  the  helm-table,  every  ship  must  have  her  own  and  her  asso- 
ciates' for  each  speed.  We  are  steaming  in  line  ahead,  and  the  signal 
is  made  to  chauge  direction  8  points  to  port,  the  sea  being  rough,  the 
turn  being  made  towards  the  wind,  its  force  being  6.  Turning  to  the 
table  for  this  particular  speed  of  the  ship  with  the  largest  tactical 
diameter,  and  knowing  that  she  will  use  40°  helm  angle,  we  find  a  cer- 
tain number  of  yards  "advance,"  a  certain  number  of  yards  "transfer," 
and  a  certain  number  of  minutes  for  "time."  Turning  now  to  our  own 
table  for  this  same  speed  we  see  that  the  nearest  figures  under  the 
same  circumstances  give  us  a  helm  angle  of  35°.  We  therefore  use 
this  and  find  we  keep  our  station  and  fulfill  the  required  conditions. 
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FORM  OF  SPEED-TABLE. 
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of  land  or  object  sufficiently  conspicuous  for  observation.  Prepare  two 
kfl  with  flags  or  stall's,  each  flag  to  be  of  a  different  color.  Care  must 
be  taken  to  weigh!  the  casks,  so  that  a  very  few  inches  remain  above 
water;  this  in  order  to  prevent  wind-drift,  an  element  calculated  to  mar 
the  accuracy  of  the  experiment. 

Alidades  with  dumb  compasses  or  plane-tables,  and  sight-vanes  or 
gun-directors,  are  to  be  placed  one  forward  and  one  aft  on  the  side 
towards  which  the  turn  is  to  be  made.  These  sighting  instruments  are 
to  be  put  the  same  distance  from  the  fore-and-aft  middle  line  of  the 
ship.  The  distance  between  them  to  be  as  great  as  the  length  of  the 
ship  will  allow.  All  angles  observed  will  be  reckoned  from  a,  zero  point, 
which  is  right  abeam.  The  distance  between  the  sighting  instruments 
is  the  base  line  of  the  triangle.  The  graduated  ring  of  the  standard 
compass  and  the  alidade  mounted  thereon  will  be  used  for  observing 
the  distant  point  of  land.  Four  observers  are  necessary ;  one  to  note 
the  successive  bearings  of  the  distant  point  and  change  of  direction  of 
the  ship's  head  for  every  4  points,  one  to  note  the  times,  and  one  at 
each  alidade  to  note  the  angles  between  the  perpendicular  to  the  base 
line  and  the  bearing  of  the  buoy  about  which  the  ship  is  turning. 

All  being  in  readiness,  the  two  buoys  are  to  be  dropped  about  1,500 
yards  apart,  on  a  bearing  convenient  for  observing  the  distant  object 
at  each  point  in  the  turn  around  either  of  them.  A  hand  is  stationed 
to  sound  the  engine-room  gong  and  another  hand  is  stationed  at  the 
steam  whistle  or  steam  siren,  if  the  ship  is  fitted  with  one.  The  engi- 
neers are  ordered  to  note  the  engine  counter  at  each  sound  of  the  gong, 
and  the  man  at  the  whistle  is  directed  to  sound  it  at  the  orders,  "  Stand- 
by ! n  and  "  Stop  !  "  the  gong  to  the  engine-room  being  struck  at  the 
order  "Stop!" 

The  ship  is  now  put  on  a  course  nearly  parallel  to  the  line  of  the 
buoys  and  at  the  speed  desired.  (See  Plate  V,  Fig.  1.)  One  buoy  is 
passed  in  this  manner,  but  when  the  second  buoy  comes  about  4 
points  on  the  bow,  the  observer,  noting  the  time,  gives  the  words, 
u  Stand  by !"  and  "Stop!"  The  siren  sounds  for  each,  and  at  the 
second,  the  helm  is  moved  to  the  determined  angle,  the  observer  at  the 
compass  notes  the  position  of  the  ship's  head  both  by  the  compass  and 
the  bearing  of  the  distant  point  of  land,  and  the  engineers  note  the 
engine  counter,  while  the  observers  at  the  bow  and  stern  note  the  bear- 
ing of  the  buoy.  As  the  ship  arrives  at  4,  8,  12,  and  16  points  change 
of  course,  the  observer  at  the  compass  in  like  manner  gives  the  words, 
"  Stand-by  !"  and  "  Stop!  n  when  the  siren  or  whistle  sounds  and  the 
time,  bearings,  angles,  and  revolutions  are  taken. 

When  a  series  of  observations  completing  the  turn  of  16  points  is 
thus  taken,  the  ship  proceeds  on  a  course  nearly  parallel  to  the  line  of 
buoys,  and  a  turn  of  16  points  is  made  around  the  other  buoy,  either  at  the 
same  speed  and  helm  angle  or  with  any  desired  variations  of  either  or 
both.    The  experiment  may,  of  course,  be  varied  by  stopping  or  revers- 
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ing  one  or  both  engines  in  a  vessel  with  twin  screws  at  any  point  in  the 
turn  ;  and  in  all  cases  the  exact  position  of  the  ship,  when  she  has 
turned  through  4,  8,  12,  and  16  points,  respectively,  can  be  laid  down 
from  the  observations.  The  method,  Captain  Colomb  says,  works  ex- 
ceedingly well  and  speedily,  and  is  remarkably  accurate. 

The  plan  will  be  understood  from  Plate  IY,  Fig.  1,  which  represents 
an  actual  complete  experiment.  Here  the  ship  has  arrived  on  a  straight 
course  at  the  point  P,  then  going  5  to  5J  knots  with  35  revolutions.  At 
this  moment  the  helm  is  ordered  34°  a  port;  the  angles  abh  and  bah  are 
observed,  the  engine  counter  noted  and  the  time  taken.  At  d1  the  ship 
has  turned  by  compass  and  bearing  4  points.  At  d2  she  has  turned  8 
points,  and  so  on,  and  at  each  position  the  observations  are  repeated, 
the  experiment  being  complete  when  the  middle  point  of  the  ship  is  at 
d*.  The  respective  positions  can  easily  be  laid  down  to  scale  by  a 
protractor  with  sufficient  accuracy  for  practical  purposes.  The  object 
of  having  two  buoys  is  to  save  time  and  to  allow  the  ship  to  recover 
herself  on  a  straight  cause  before  repeating  the  experiment. 

It  will  be  noted  that  this  plan  of  measuring  the  turning-circle  of  a 
ship  is  only  very  good  where  the  length  of  the  ship  is  great,  on  account 
of  the  shortness  of  the  base  line. 


Mr.  W.  H.  White,  naval  constructor,  E.  K,  goes  very  thoroughly  into 
the  subject  which  we  are  considering,  as  may  be  seen  by  reading  his 
lecture  delivered  before  the  Koyal  United  Service  Institute,  a  report 
of  a  portion  of  which  is  as  follows  : 

It  is  worth  notice  that  when  a  ship  is  moving  ahead  under  the  assumed  conditions 
in  smooth  water  and  a  dead  calm  she  is  in  unstable  equilibrium  so  far  as  the  mainte- 
nance of  the  straight  course  is  concerned.  That  is  to  say,  the  action  of  a  very  small 
disturbing  force  will  suffiee  to  deflect  her  from  that  course.  Directly  the  helm  is 
put  over,  and  an  unbalanced  pressure  is  developed  on  the  rudder,  that  pressure  con- 
stitutes a  disturbing  force,  and  the  vessel  begins  to  turn.  Her  angular  motion  is 
gradually  accelerated  as  the  helm  angle  is  increased,  and  after  the  helm  is  "  hard 
over."  After  reaching  its  maximum  rate  the  angular  motion  of  the  vessel  becomes 
uniform  ;  and  thenceforward  if  the  helm  angle  and  revolutions  of  the  engines  remain 
unaltered  the  vessel  continues  to  swing  round  through  equal  angles  in  equal  times, 
her  center  of  gravity  describing  a  circular  path,  and  all  other  points  moving  in  eon- 
centric  circles.  When  there  is  powerful  mechanical  steering  gear,  capable  of  put- 
ting rudders  of  large  area  over  to  good  angles  in  very  small  times,  this  condition  of 
uniform  angnlar  motion  is  quickly  reached,  probably  by  the  time  the,  head  of  the 

ship   has  swung  through   :io0    or  even  a  less  angle  from    the  Original    OOUXSe.      With 

manna]  power  at  the  helm,  It  is  stated  on  good  authority  that  similar  uniformity  of 

angular   motion    is   not    obtained    until    the  ship    has  completed    two  circuits  OT  even 
more.       The    longer    time    Occupied    in    putting    the    helm    o\er    with    manual    power 

accounts  for  this  difference. 

In  older  to  del  ermine  the  motion  of  the  ship  in  turning  It  is  eon  ven  ient  to  take  tin- 
follow  ing  : 

(1.)  The   original    Straight    course,  as    lint    of  rifiniin,  from  which    to   measure    the 

angles  turned  through  by  the  Keel  line  ,»t  the  ship  in  specified  tii 
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(2.^  Tlu1  position  of  the  oentex  of  the  ship  on  the  straight  course  at  the  instant 
when  the  helm  begins  to  move  over,  as  an  origin  of  co-ordinates. 

(3.)  The  path  which  the  eenter  of  gravity  describes  while  the  ship  turns,  as  that 
to  be  determined  by  observation.  This  will  practically  agree  with  the  middle  of  the 
length  in  most  ships. 

It  will  be  obvious  that  if  by  observation  we  can  determine  the  place  of  the  center 
of  gravity  at  any  instant  with  respect  to  the  original  course  and  the  selected  origin 
of  co-ordinates,  the  path  can  be  constructed.  Also,  that  if  the  angles  through  which 
the  head  of  the  ship  has  turned  are  noted  at  the  same  times  as  the  positions  of  the 
center  of  gravity  are  observed,  the  instantaneous  positions  of  the  keel  line  are  found, 
and  the  instantaneous  inclinations  of  the  keel  liue  to  the  corresponding  tangents  to 
the  path  of  the  center  of  gravity  can  be  ascertained. 

When  the  motion  of  rotation  has  become  uniform,  and  the  center  of  gravity  is 
moving  in  a  circle,  the  keel  line  of  the  ship  makes  a  constant  angle  with  the  tangent 
to  the  circular  path  of  the  center  of  gravity.  Plate  IV,  Fig.  3,  illustrates  this  case. 
A  represents  the  bow  and  B  the  stern  of  a  ship.  G  shows  the  position  of  the  center 
of  gravity  on  the  keel  line  AB.  O  is  the  center  of  the  circular  paths  in  which  G,  A, 
and  B  are  moving.  TGTi  is  the  taugent  to  the  path  (G,  Gj.  G2)  of  the  center  of 
gravity  :  and  the  angle  (AGT)  made  by  the  keel  line  with  the  tangent  is  termed  by 
the  Freuch  angle  de  derive,  or  "  drift  angle."  The  value  of  this  drift  angle  varies  con- 
siderably in  different  vessels,  and  iu  the  same  vessel  under  different  conditions  of 
speed  and  helm  angle.  In  the  Thunderer,  for  example,  with  a  constant  helm  angle, 
but  with  variations  in  the  speed,  the  following  results  were  obtained  : 


Speed  on  straight. 

Drift  angle. 

Diameters  of   ■ 
circles  (feet).   ' 

Bow. 

Stem. 

Knots. 
8.2 

o 
8f 

H 

1,350 
1,255 

1  240 

1,410 
1,345 
1  340 

9.4 

10.4 

11.14 

1,240 

1,340 

Other  cases  are  on  record  where  the  drift  angle  has  been  16°  or  18c.  No  general 
law  has  yet  been  formulated  for  the  magnitude  of  the  drift  angle,  but  it  is  generally 
agreed  that  it  increases  (a)  with  increase  in  speed,  when  helm  angle  and  rudder  area 
are  constant;  (ft)  also  with  increase  iu  rudder  area  and  helm  augle,  speed  being  con- 
stant. As  a  consequence  of  the  drift  angle,  the  bow  and  stern  of  the  ship  revolve  in 
circles  of  different  diameters,  and  in  the  above  table  the  results  for  the  Thunderer 
furnish  an  illustration  of  the  fact.  Furthermore,  in  any  given  time  the  head  of  the 
ship  must  have  turned  through  an  angle  from  the  original  course  which  exceeds  the 
angle  turned  through  by  the  center  of  gravity  by  a  quantity  equal  to  the  drift  angle. 

Turning  again  to  Plate  IV,  Fig.  3,  let  P  be  the  foot  of  a  perpendicular  let  fall  from 
the  center  O  upon  the  middle  line  of  the  ship  (AB).  Then  to  an  observer  on  board 
the  ship,  P  will  appear  to  be  the  "  pivot  point"  about  which  the  angular  motion  of 
the  ship  is  being  performed  at  each  instant ;  for  it  will  be  seen  that  the  keel  line  AB 
coincides  with  the  tangent  to  the  path  of  the  point  P,  which  is  not  true  of  any  other 
point  on  the  keel-line.  In  other  words,  at  P  there  is  no  drift  angle ;  whereas  for 
every  other  point  in  the  keel  line  there  is  a  drift  angle,  the  value  of  which  is  easily 
determined  when  that  for  the  center  of  gravity.  G,  and  the  radius,  OG,  have  been  de- 
termined. In  the  case  of  the  Thunderer  the  pivot  point,  P.  varied  from  67  to  103 
feet  before  the  center  of  gravity,  or  from  about  80  to  40  feet  from  the  stem.     As  the 
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speed  and  drift  angle  increased,  so  the  pivot  point  moved  forward.  It  need  hardly 
be  added  that  the  point  G  is  the  true  center  of  the  motion  of  the  ship  in  turning, 
although  P  appears  to  an  observer  on  board  to  be  the  pivot  on  which  the  ship  turns 
during  the  time  she  has  uniform  angular  velocity. 

Another  circumstance  requiring  notice  in  connection  with  the  uniform  turning  mo- 
tion now  under  consideration  is  the  loss  of  speed  sustained  by  the  ship  when  turning, 
as  compared  with  her  speed  on  the  straight  course  from  which  she  began  to  turn. 
Taking  several  cases  where  this  loss  has  been  carefully  measured,  I  find  that  the  speed 
of  advance  on  the  circular  path  has  only  been  seven-tenths  or  eight-tenths  of  the  speed 
on  the  straight.  It  is  often  supposed  that  this  loss  of  speed  is  chiefly  due  to  the 
"drag"  of  the  rudder.  Any  one  who  investigates  the  matter  will  become  convinced 
that  the  rudder  pressure  has  little  to  do  with  this  considerable  decrease  in  speed  ; 
the  real  cause  is  to  be  found  in  the  drift  angle.  Glancing  once  more  at  Plate  IV, 
Fig.  3,  it  will  be  evident  that,  at  each  instant,  wbile  the  propelling  force  is  delivered 
along  or  parallel  to  the  keel  line,  the  actual  motion  of  the  vessel  in  turning  is  not 
directly  ahead,  but  sideways..  In  fact,  the  motion  bears  a  considerable  resemblance 
to  the  motion  of  a  ship  sailing  on  a  wind ;  and  there  is  a  considerable  pressure  de- 
veloped on  the  side  of  the  bow  most  distant  from  the  center,  O.  This  pressure  not 
merely  checks  the  speed  of  the  ship,  but  exercises  a  considerable  turning  effect,  assist- 
ing the  pressure  on  the  rudder.  The  importance  of  this  assistance  will  appear  more 
clearly  when  it  is  considered  that  owing  to  the  rotary  motion  of  the  vessel  while  turn- 
ing, the  flow  of  water  at  the  stern  is  different,  even  in  screw  steamers,  from  that  which 
would  take  place  before  the  angular  motion  became  considerable.  In  fact,  the  effective 
helm  angle  becomes  considerably  reduced  from  the  angle  RBD,  Plate  IV,  Fig.  3, 
which  the  rudder  makes  with  the  keel  line  AB,  produced.  So  far  as  I  am  aware,  we 
have  no  exact  data  for  estimating  the  amount  of  this  reduction ;  but  French  experi- 
mentalists assert  that  it  approaches  to  equality  with  the  drift  angle  for  the  rudder 
axis  B.  If  OB  is  joined,  and  BQ  drawn  perpendicular  to  it,  then  the  effective  helm 
angle,  according  to  the  French  rule,  should  be  taken  as  approximately  equal  to  RBQ, 
and  not  to  DBR,  or  a  reduction  of  at  least  one-half  from  the  angle  made  with  the  keel 
line,  even  in  single-screw  ships.  Approximately  the  pressure  on  the  rudder  may  be 
expressed  as  a  function  of  the  speed  of  the  ship,  and  the  sine  of  the  effective  angle  of 
helm  ;  so  that  the  loss  of  rudder  pressure  consequent  upon  such  a  reduction  in  the  ef- 
fective angle  as  is  asserted  to  take  place  will  be  very  considerable.  Apart  from  exact 
measures  of  the  reduction,  there  can  be  no  question  as  to  the  fact;  and  it  is  one  of  the 
matters  upon  which  further  experiments  might  well  be  made  in  English  ships.  With 
the  assistance  of  a  dynamometer  to  register  the  strains  on  the  tiller  end  when  the 
helm  is  first  put  over,  and  after  the  turning  motion  has  become  uniform,  it  would  be 
an  easy  matter  to  discover  the  variations  in  the  effective  helm  angle  if  the  revolutions 
of  the  engines  and  speed  of  the  ship  were  also  observed. 

In  concluding  these  remarks  on  Uniform  angular  motion,  it  may  be  well  to  refer  to 
the  heeling  which  accompanies  turning.  The  forces  which  tend  to  produce  heeling 
are  as  follows : 

1.  The  centrifugal  force  acting  outwards  through  the  center  of  gravity  of  the  ship 
and  tending  to  make  her  heel  away  from  the  center  of  fche  eircle. 

2.  The  lateral  component  Of  the  rudder  pressure,  acting  through  the  center  of 
pressure  of  the  rudder  at  some  depth  below  the  center  of  gravity  of  the  ship,  and 
tending  to  make  her  heel  inwards  towards  the  centei  of  I  be  circle. 

'.).  Tin-  lateral  component  of  the  fluid  resistance  on  the  outer  side  of  the  ship,  whioh 
equals  in  magnitude  tin-  resultant  of  the  centrifugal  force  and  the  rudder  pressure} 
and  acts  through  the  center  of  lateral  resistance. 

Plate  V,  Pig.  2,  shows  the  distribution  of  these  forces  in  the  Thunderer,  deter- 
mined iron  i  tin-  I  nil  i  in  g  t  rials  made  at  Portland.      Here  again  it  is  com  i  mm  to  lind  t  ho 

rudder  pressure  credited  with  fche  heeling  effeel  :  whereas  it  may,  In  mo 
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negleoted  in  comparison  with  the  centrifugal  force.    A  fair  approximation  to  the 

angle  of  heel  for  ■  ship  in  turning  is  given  by  the  following  (Mination  : 


Bin  8 

where   0 


1    v  d  v  + 
&  X  «  X  K' 


angle  of  heel, 
»■  =  s\H-rd  of  ship  in  feet  per  second, 
B=  radius  of  circle  turned  (in  feet), 
m  =  u  metacentric  height  " — height  of  transverse  metacentric  above 

center  of  gravity. 
d  =  distance  of  center  of  gravity  above  center  of  lateral  resistance. 

In  the  Thunderer,  the  center  of  lateral  resistance  was  found  to  be  from  .43  to  .49  of 
the  mean  draft  below  the  water  line;  probably  a  fair  approximation  for  war  ships 
or  ordinary  form  would  be  from  .45  to  .5  of  the  mean  draft.  From  the  foregoing 
equation  it  will  bo  seen  that — 

The  angle  of  heel  varies  (1)  Directly  as  the  square  of  the  speed  of  ship; 

(2)  Inversely  with  the  metacentric  height : 

(3)  Inversely  with  the  radius  of  the  circle. 

Hence  it  is  obvious  that  ships  of  highspeed,  fitted  with  steam-steering  gear,  aapable 
of  turning  on  circles  of  comparatively  small  diameter,  are  those  in  which  heeling  may 
be  expected  to  be  greatest.  Moderate  values  of  the  metacentric  height  further  tend 
to  increase  the  heeling.  If  the  speed  be  doubled,  the  angle  of  heel  will  be  about 
quadrupled,  if  the  radius  of  the  circle  turned  and  the  metacentric  height  remain  con- 
stant. In  order  to  maintain  a  certain  angle  of  heel  under  these  altered  conditions  of 
speed,  the  metacentric  height  would  also  have  to  be  quadrupled  ;  but  such  an  increase 
in  stiffness  is  clearly  undesirable  even  if  it  were  practicable.  The  following  figures 
mav  be  interesting: 


Speed  on  Diameter 
straight,    of  circle. 


Metacentric    Angle  of 
height.  heel. 


Knots. 

(  8.2 

Thunderer j  I  n  . 

\  \  y.  4 

[  10.4 

Tourville  (French) 15 

Victorieuse  (French) 10 


1,240 
2,030 
1,290 


It  is  important  to  notice  that  in  taking  observations  of  the  angle  of  heel  for  a  ship 
in  turning,  allowance  must  be  made  for  the  effect  of  the  centrifugal  force  upon  the 
indications  of  pendulums  or  clinometers.  The  error  of  indication  is  always  in  excess, 
and  the  correction  is  very  easily  made  when  the  diameter  of  the  circle  and  time  of 
turning  have  been  ascertained. 

In  treating  at  some  length  the  case  of  a  ship  turning  uniformly  in  a  circular  path, 
I  have  endeavored  to  clear  the  ground  somewhat  for  the  discussion  of  the  more  diffi- 
cult case,  which  has  far  more  practical  importance,  where  the  angular  motion  of  the 
ship  is  not  uniform  and  the  path  of  her  center  of  gravity  is  not  circular.  When  the 
helm  of  a  ship  is  put  down,  and  she  begins  to  turn  away  from  a  straight  course,  it  is 
interesting  to  know  (1)  whether  she  will  readily  answrer  her  helm;  (2)  what  will  be 
the  path  traversed  by  her  center  of  gravity ;  (3)  what  will  be  the  rate  of  growth  of 
her  drift  angle;  (4)  what  will  be  her  gradual  loss  of  speed  as  compared  with  her 
speed  on  the  straight  course.  Probably  the  most  important  pieces  of  information  in 
relation  to  naval  tactics  will  be  as  follows:  1.  The  place  of  the  center  of  gravity  of 
the  ship  when  her  head  has  swung  through  90°  from  her  original  course ;  that  place 
being  fixed  (in  the  manner  previously  described)  with  reference  to  the  original  course 
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and  the  position  of  the  center  of  gravity  thereon  at  the  instant  the  helm  begins  to 
move  over.  2.  The  speed  of  the  ship  when  she  has  turned  through  the  first  90°. 
3.  The  time  occupied  in  turning  90c.  4.  The  time  and  space  required  to  reverse  the 
course,  turning  through  180°. 

It  is  singular  to  find  on  inquiry  how  meager  is  the  information  recorded  on  the  first 
three  of  these  points.  I  can  discover  no  case  except  that  of  the  Thunderer  in  which 
the  actual  path  traversed  by  the  center  of  gravity  of  the  ship  has  been  determined 
from  the  instant  the  helm  was  put  down  to  the  time  when  the  turning  motion  had 
become  uniform.  All  the  facts  as  to  these  trials  have  been  published  in  the  report  of 
the  Inflexible  committee,  and  they  deserve  the  careful  study  of  all  naval  officers.  I 
do  not  propose  to  reproduce  them  there,  but  to  use  a  few  of  the  results  only  for  pur. 
poses  of  illustration.  Plate  IV,  Fig.  4,  shows  the  course  traversed  by  that  ship,  when 
turning  from  a  straight  path  on  which  her  speed  has  been  10.44  knots.  On  analyzing 
the  companion  diagrams  for  this  speed,  I  find  the  following  results,  reckoning  times 
from  the  instant  when  the  helm  was  begun  to  be  put  over : 


Time. 

At  end  of  time. 

Speed  of 
ship. 

Angular 

velocity  per 

second. 

Seconds. 
19 

56 

89 
123 
159 
320 

Knots. 
10.4 

9.25 

8.3 

7.75 

7.5 

7.14 

o     / 

0  20 

1  18 
1    18 
1    15 
1    12 
1      6| 

To  turn  ship's  head  90° 

To  turn  ship's  head  135° 

To  turn  ship's  head  180° 

To  turn  ship's  head  360° 

At  360°  the  turniug  motion  had  become  practically  uniform.  The  conditions  here 
traced  for  the  Thunderer  are  representative  for  all  steamships  when  turning  under 
the  action  of  their  rudders  from  a  straight  course  on  which  they  were  originally  mov- 
ing ahead.  There  will,  of  course,  be  differences  in  different  ships  as  regards  the  times 
occupied  in  putting  the  helm  down,  or  in  passing  through  the  various  changes  which 
precede  the  attainment  of  uniform  angular  velocity,  as  well  as  in  the  value  of  that 
velocity.  But  in  all  cases  as  a  ship  turns  from  her  straight  course  she  will  be  sub- 
jected to  angular  acceleration,  her  drift  angle  will  gradually  increase,  she  will  heel 
more  and  more,  and  her  speed  will  decrease.  But  by  degrees  these  transitory  condi- 
tions will  pass  away,  if  the  helm  is  kept  at  a  constant  angle,  and  the  engines  at  a 
nearly  constant  speed,  and  ultimately  a  state  of  uniform  motion  aud  steady  heel  will 
be  reached  sucli  as  I  have  previously  attempted  to  describe 

Purely  theoretical  investigation  does  not  enable  one  to  lay  down  the  path  of  the 
oenter  of  gravity  of  a  ship  from  her  straight  course  to  the  position  occupied  when  the 
head  has  turned  through  90° J  nor  are  we  much  better  oil'  for  the  remaining  part  of 
her  path  until  the  turning  becomeg  uniform.  The  greatest  difficulty  in  framing  the 
equations  of  motion  arises  from  tin-  uncertain  state  of  our  knowledge  respecting  the 

IU06  ottered  by  the,  water  to  the-   motion  of  the  whip  in   turning.      Hence    it  he- 
comes  necessary  that  tin;  problem  should  he  attacked  by  actual  experiment)  ami 

careful  observations  made,  which  would  enable  lie-  path  traversed  to  he  subsequently 

plotted.    French  wrj  rt   thai  the  curve  traversed  bj  a  ship  from  the  place 

where  her  helm  in  put  over  to  her  place  when  sin-  has  tinned  through  180  ,  oan  be 

'I   without  nor   as  a   circle  touching  tin     Original  course.      The    perpen- 

dicular distance  from  tin-  place  of  tin-  center  of  gravity  when  tin-  head  has  turned 

through   180    ,  I"  tin-  original  course,  is  termed  by  t  lie  French  the  ''diameter  ofeVOlU' 

lion."     Captain    Colomh    has   proposed  to   call  it    the  "tactical    diameter."      Intuitu 
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nately  the  Thunderer  experiment  shows  that  the  French  assumption  as  to  the  char- 
acter of  the  curve  is  only  a  rough  approximation;  and  apart  from  those  experiments 
it  is  obvious  that  Cor  different  ships  the  character  of  the  curve  is  likely  to  vary. 
Among  the  controlling  circumstances  which  chiefly  need  attention  are: 

1.  The  area  of  the  rudder,  the  maximum  angle  to  which  the  helm  can  be  put  over, 
the  rapidity  with  which  it  can  be  put  hard  over. 

The  speed  of  the  ship  or  that  of  her  propeller,  as  well  as  other  causes  influencing 
the  flow  of  water  relatively  to  the  rudder,  and  the  consequent  development  of  an  un- 
balanced pressure  on  the  rudder,  which  exercises  a  turning  effect  on  the  ship. 

3.  The  moment  of  inertia  of  the  ship  taken  about  a  vertical  axis  passing  through 
the  center  of  gravity  of  the  ship. 

4.  The  moment  of  the  resistance  offered  by  the  water  to  the  lateral,  rotary,  and 
endwise  motions  of  the  ship. 

It  would  be  out  of  place  for  me  to  give  any  explanation  of  the  causes  which  pro- 
duce and  determine  the  magnitude  of  the  pressure  on  the  rudder,  since  the  matter  is 
fully  discussed  iu  text  books  of  naval  architecture.  Moreover,  the  ship  comes  into 
the  hands  of  her  commanding  officer  furnished  with  her  rudder  and  steering  gear, 
which  have  been  tested  in  the  constructor's  trials.  Experience  may  suggest  improve- 
ments, of  course ;  but,  as  a  rule,  the  changes  made  are  not  great,,  and  consequently 
in  the  management  of  the  ship  an  officer  can  take  advantage  only  of  variations  in  the 
helm  angle  below  a  certain  fixed  maximum,  and  of  variations  in  speed  or  direction  of 
motion.     It  is  generally  agreed  that — 

1.  Other  things  being  equal,  the  turning  effect  of  a  rudder  increases  with  an  increase 
in  the  helm  angle  up  to  40°  or  45°  with  the  keel  line. 

2.  Other  things  being  equal,  the  rate  of  acquisition  of  angular  velocity,  or  the 
rapidity  with  which  a  ship  turns,  increases  as  the  time  occupied  in  putting  the  helm 
hard  over  is  diminished. 

Hereafter  I  shall  mention  a  case  or  two  illustrating  the  effect  of  putting  the  helm 
over  more  quickly  upon  the  turning  of  ships  ;  but  as  illustrations  of  the  advantages 
of  large  helm  angles,  I  may  quote  at  once  a  few  figures  from  actual  trials.  Admiral 
Sir  Cooper  Key  found  that  the  Delight  gunboat  behaved  as  under,  when  the  helm 
angle  alone  was  varied: 


Helm  angle. 

Time  of  turning  ;  Diameter  of 
full  circle.               circle. 

c 

10 

(  20 

30 

40 

Min.  Sec.                 Feet 
3    52                       615 

3     18                   .    405 

2    57                       275 

2    47                       205 

Admiral  Halstead,  in  the  trials  conducted  with  the  floating 
tained  the  following  results  : 


battery  Terror,  ob- 


Helm  angle. 

Time  of  turning 
full  circle. 

0 

10 

Min.  Sec. 
6    19 
5    28 
5      1 

20 

30  

40 

4    42 
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Lieutenant  Coumes,  of  the  French  Navy,  gives  the  following  results  for  the  iron- 
clad corvette  Victorieuse,  for  an  initial  speed  of  about  12£  knots  : 


Helm  angle. 

Time  of  turning 
full  circle. 

Diameter  of 
circle. 

o 

7 

Min.  Sec. 
9     48 
6      50 
5      50 
5     20 
5     20 

Meters. 
1,060 
933 
750 
572 
475 

14 

21 

27 

32* 

j       2 

Respecting  the  remaining  circumstances  enumerated  above  as  affecting  the  turning 
motion,  a  very  few  remarks  will  suffice.  In  arranging  the  longitudinal  distribution 
of  the  weights  in  a  new  ship,  the  naval  architect  cannot  be  governed  by  considera- 
tion of  the  effect  which  the  moment  of  inertia  has  upon  the  turning  qualities.  But  it 
is  well  known  that  if  the  weights  are  carried  far  away  towards  the  ends  of  a  ship, 
and  her  moment  of  inertia  is  great,  she  will  be  sloiv  to  answer  her  helm,  as  compared 
with  a  ship  of  similar  form  and  equal  displacement  having  the  weights  more  con- 
centrated towards  the  middle  of  the  length. 

Although  the  true  character  of  the  path  traversed  by  a  ship  in  turning  has  been 
determined  in  very  few  cases,  it  is  known  that  it  is  more  or  less  spiral  up  to  the  time 
that  uniform  angular  velocity  is  reached.  This  departure  from  a  true  circle  is  of  the 
character  indicated  in  Plate  IV,  Fig.  4,  and  it  places  the  ship,  when  she  has  turned 
through  360°  and  is  again  pointing  in  the  original  direction,  somewhat  to  port  or  star- 
board of  the  original  course,  according  as  the  ship  is  turning  to  port  or  starboard.  The 
space  occupied  in  turning  through  180°  and  reversing  the  course  has  been  termed  the 
tactical  diameter  (diametre  devolution) ;  it  considerably  exceeds  the  diameter  of  the 
circular  orbit  in  which  the  ship  turns  after  her  motion  has  become  uniform,  or  "final 
diameter  "  {diametre  de  gyration).  The  reason  is  obvious ;  in  the  earlier  part  of  the 
turning  motion  of  the  ship  she  is  acquiring  angular  motion,  that  is  to  say,  is  subject 
to  angular  acceleration,  and  the  curvature  of  her  path  is  less  pronounced  than  it  is 
in  the  subsequent  stages.  It  may  be  interesting  to  illustrate  the  ratio  of  the  tactical 
and  final  diameters  by  a  few  figures  drawn  from  actual  trials : 


Thunderer  (English) 


Victorieuse  (French) 


Helm 
angle. 


31 


83 


Speed   on 
straight. 


Knots. 
8.2 

9.4 

10.4 

10.0 


Diameters. 


Tactical.        Final 


Feet. 
1,405 

1,320 

1,320 

1,440 


Feet. 
1,340 

1,  250 

1,240 

1,  230 


At  present  the  published  Information  on  the,  ratio  of  tactical  to  final  diameters  ia 
very  limited;  it  is  a  subject  to  which  further  experiments  may  well  he  devoted.  Bat 
for  all  practical  purposes  the  determination  of  the  tactical  diameters  la  the  more 
important.  In  the  constructors'  turning  trials  the  diameter  of  the  circle,  as  usually 
determined,  is  practically  thetaotical  diameter,  as  will  appear  from  the  description 
given  hereafter.  With  manna]  power  and  ordinary  rudders  the  diameter  of  the 
circle  forlargeshipa  has  been  found  to  vary  between  si\  and  eight  times  the  length 
of  the  ships;  for  small  ships,  wherein  manual  power  suffioes  bo  put  the  helm  oyer  rap 
Idly  and  the  speed  is  low,  the  diameter  falls  to  three  or  Ave  limes  the  length.    For 
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torpedo-boats,  with  manual  power  only  at  the  helm  and  very  small  angles  of 
holm,  the  diameter  of  the  circle  for  fall  speed  has  reached  about  twelve  times  the 
length,  and  for  halt*  speed  about  four  or  six  times  the  length.  With  manual  power 
and  balanced  rudders  the  diameter  for  large  ships  has  been  reduced  to  four  or  five 
times  the  length;  end  nearly  equal  results  have  been  obtained  with  ordinary  rud- 
ders worked  by  steam  or  hydraulic  steering  gear.  About  three  times  the  length  is  the 
minimum  diameter  yet  obtained  in  large  ships  turning  under  the  action  of  their  rud- 
ders. These  figures  apply  chiefly  to  full-speed  trials;  but  it  appears  that  differences 
of  speed  do  not  greatly  affect  the  diameter  of  the  circles,  although  they  do  affect  the 
time  of  turning,  bo  long  as  the  time  occupied  in  putting  the  helm  hard  over  is  nearly 
constant.  For  the  same  ship  with  the  same  angle  of  helm,  and  about  the  same  time 
occupied  in  putting  the  helm  over,  the  time  occupied  in  turning  the  circle  appears  to 
vary  nearly  inversely  as  the  speed.  The  time  occupied  in  putting  the  helm  hard  over 
considerably  affects  the  time  of  turning,  and  also  influences  the  diameter  of  the  circle. 
In  the  case  of  one  of  Her  Majesty's  ships,  where  the  conditions  remained  almost 
unchanged,  except  that  a  steam  steering  engine  was  fitted,  and  the  time  occupied  in 
putting  the  helm  hard  over  was  reduced  from  90  seconds  to  20  seconds,  the  time  oc- 
cupied in  turning  the  circle  was  reduced  from  8-£  minutes  to  a  little  over  7  minutes, 
and  the  diameter  of  the  circle  was  reduced  from  970  yards  to  885  yards.  Before  steam 
steering  engines  became  common  in  the  Royal  Navy  balanced  rudders  furnished  the 
best  means  of  putting  a  large  rudder  area  over  quickly  to  a  large  angle,  and  the 
Bellerophon,  Hercules,  Monarch,  and  other  vessels  so  fitted  performed  admirably  in 
turning  under  steam.  But  now  that  mechanical  steering  appliances  are  available, 
ordinary  rudders,  hinged  at  their  fore  edge,  are  once  more  preferred,  because  they 
are  simpler  and  less  liable  to  derangement  than  balanced  rudders,  besides  being  more 
suitable  for  use  in  ships  having  sail  as  well  as  steam  power. 

The  determination  of  the  tactical  diameter  is  an  important  matter,  but  it  does  not 
furnish  a  complete  or  sufficient  account  of  the  space  necessary  for  a  ship  to  reverse 
her  course  ;  for  it  gives  only  a  measurement  at  right  angles  to  the  original  course — 
which  may  be  termed  the  "transfer"  of  the  ship — and  affords  no  measure  of  her 
11  advance"  in  the  direction  of  her  original  course.  Taking  the  case  of  the  Thun- 
derer (Plate  IV,  Fig.  4),  it  appears  that,  reckoning  from  the  instant  when  the  helm 
began  to  move  over,  the  ship  advanced  about  1,000  feet  in  the  direction  of  her 
straight  course  before  her  head  had  swung  through  90°,  and  was  transferred  (at 
right  angles  to  her  course)  about  700  feet.  When  her  head  had  turned  through  180° 
and  the  course  was  reversed,  the  advance  had  been  reduced  to  520  feet,  while  the 
transfer  (or  tactical  diameter)  had  increased  to  1,320  feet.  It  is  most  important  to 
ascertain  the  advance  and  transfer  for  the  90°  position  ;  the  necessary  observations 
are  easily  made,  and  I  shall  not  occupy  space  with  a  description  of  any  one  among  the 
many  methods  that  might  be  used. 

Passing  from  these  general  considerations,  I  will  now  endeavor  to  sketch  briefly  the 
methods  adopted  for  measuring  the  diameters  of  the  circles  turned  by  ships  on  their 
constructors'  trials. 

The  first  is  that  commonly  used  in  trials  of  Her  Majesty's  ships;  it  was  introduced 
about  fifteen  years  ago  by  Mr.  Martin,  chief  constructor  of  Pembroke  dock-yard,  and 
is  illustrated  by  Plate  V,  Fig.  3. 

At  any  assigned  place  in  the  length  of  the  ship  two  vertical  battens,  6,  b,  are  fixed 
in  the  same  transverse  plane,  and  an  observer  is  stationed  at  the  position  fixed  by  one 
of  these  battens.  A  second  observer  is  stationed  at  B,  at  a  certain  longitudinal  dis- 
tance, I,  from  the  first  observer,  and  this  second  observer  has  to  operate  a  very  simple 
instrument  for  measuring  angles,  which  is  shown  on  a  larger  scale  in  Plate  V,  Fig. 
5.  The  zero  line  of  this  measuring  instrument  is  made  to  coincide  with,  or  be  par- 
allel to,  the  middle  line  of  the  ship.  When  the  helm  begins  to  move  over,  a  box,  C, 
is  thrown  overboard  from  the  station  &,  at  which  the  fixed  battens  are  placed.  After 
the  ship  has  turned  through  such  an  angle  that  the  line  joining  the  two  fixed  battens 
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again  bears  upon  the  box  C,a  signal  is  made  to  the  second  observer,  who  instantly 
notes  the  angle  (ABC)  which  the  line  of  sight  to  the  box  C  makes  with  the  zero 
line  of  his  measuring  instrument ;  let  this  angle  be  termed  a.  Then  a  simple  trigo- 
nometrical ratio  gives — 

Diameter  of  circle  =  Z  tan  a, 

if  the  semicircle  is  supposed  to  be  completed  when  the  angle  a  is  measured.  This 
is  a  good  practical  method  for  smooth  water  and  a  calm.  Obviously  it  takes  no 
account  of  a  possible  drift  of  the  box,  and  it  assumes  the  omission  of  the  "drift 
angle  "  for  the  ship,  on  the  supposition  that  the  semicircle  of  rotation  is  not  completed 
until  the  line  joining  CD  is  a  diameter  of  the  circle.  As  a  matter  of  fact,  owing  to 
the  creation  of  the  drift  angle,  the  head  of  the  ship  will  have  turned  through  180° 
before  her  center  of  gravity  has  traversed  so  large  an  arc  in  its  path.  The  amount 
of  this  possible  error  in  most  large  ships  is  not  great,  and  for  ascertaining  the  diame- 
ter of  the  circle  simply  the  plan  is  a  good  one.  It  may  be  added  that  since  the  diam- 
eter determined  is  for  the  points  in  the  ship  at  which  the  fixed  battens  are  placed,  by 
fixing  them  first  at  the  bow  and  next  transposing  them  to  the  stern  it  would  be  pos- 
sible to  ascertain  the  diameters  of  the  respective  circles  for  the  bow  and  stern,  and 
thence  to  determine  the  drift  angle  approximately. 

Lieutenant  Coumes,  of  the  French  Navy,  has  recently  published  an  extension  of  the 
English  method,  which  deserves  to  be  widely  known.  It  is  illustrated  in  Plate  V, 
Fig.  4.  He  assumes  the  path  of  the  ship  from  the  straight  course  to  a  little  be- 
yond the  place  where  she  has  turned  through  180°  to  be  an  arc  of  a  circle.  At  the 
position  C,  a  buoy  is  dropped  overboard  abreast  the  fixed  battens,  just  as  is  done  in 
the  English  plan.  At  the  position  marked  D  the  head  of  the  ship  has  swung  through 
180°  and  the  line  joining  the  two  fixed  battens  bears  upon  the  box  at  C.  An  ob- 
server stationed  at  B,  at  a  known  distance  from  the  fixed  battens,  notes  the  value  of 
the  angle  ABC  (a)  at  that  instant,  and  simultaneously  a  second  box,  D,  is  dropped 
overboard.  The  ship  moves  on  to  a  position,  E,  a  little  beyond  D,  and  the  observer 
stationed  at  the  fixed  battens  notes  the  angle  EDC  (/?),  which  the  two  boxes,  C 
and  D,  then  subtend.  These  are  all  the  observations  needed.  Suppose  O  to  be  the 
center  of  the  circular  path,  join  CO  and  produce  it  to  meet  the  circle  at  F,  also 
join  DF.  Then  the  angle,  DFC,  is  equal  to  /3,  being  in  the  same  segment,  and  the 
angle,  CDF,  being  in  a  semicircle,  is  a  right  angle.     Hence — 

Diameter  of  circle  =  CD  X  cosec  J3. 
Diameter  of  circle  =  I  tan.  a  cosec  #. 

Further,  it  will  be  seen  that  the  drift  angle  (<5)  equals  the  angle  CDO,  which  is 
equal  to  DCO,  and  is  therefore  the  complement  of  B. 

The  maximum  correction  produced  by  substituting  Lieutenant  Coumes's  method  for 
Mr.  Martin's  in  estimating  the  "  tactical  diameter  "  is  expressed  by  the  product  of 
the  radius  into  the  versed  sine  of  the  angle  of  drift,  or  algebraically — 

Error  =  radius  X  versine  d, 

where  6  varies  between  10°  and  20°  and  versine  6  varies  between  .015  and  .06.  This 
correction  is  evidently  of  little  importance  in  most  cases. 

Another  plan,  which  has  been  extensively  used  in  estimating  the  diameter  of  the  cir- 
cles turned,  is  to  tow  a  patent  log  astern  and  note  the  distance  it  registers  while  the 
ship  turns  through  300°.  This  registered  distance  is  afterwards  treated  as  the  cir- 
cumference of  a  circle,  and  the  diameter  is  obtained  by  a  simple  calculation.  Opin- 
ions are  divided  as  to  the  trustworthiness  of  this  plan.  I  do  not  pretend  t<»  be  In  • 
position  to  decide  the  matter,  but  feel  confident  that   the  chances  of  error  inusi    lie 

greater  than  in  the  geometrical  methods  above  desoribedi    Even  with  the  besi  logs 

available  towed  behind  a  vessel  moving  at  a  varying  speed  and  burning,  there  miiHt 
be  great  danger  that  their  indications  will  vary  with  differences  Of  Speed  or  will   be 


48 

affected  with  the  wake  of  the  vessel.  The  French  have  made  comparative  trials  of 
the  geometrical  method  and  of  Log-measurement,  the  result  being  unfavorable  to  the 
latter. 

Still  another  plan,  well  adapted  for  small  vessels,  is  that  devised  by  Sir  Cooper 
Key  and  need  in  the  turning  trials  of  Her  Majesty's  gunboat  Delight,  conducted  at 
Devonport  in  1^(5:?.  The  register  of  a  Massey's  patent  sounding  machine  was  re- 
moved from  the  lead  and  attached  to  a  long  staff.  At  the  commencement  of  a  circle 
the  register  was  immersed,  when  the  circle  was  completed  it  was  immediately  raised. 
The  distance  registered  was  read  off,  and  this  was  treated  as  the  circumference  of  the 
circle  traversed. 

In  the  French  squadrons  of  1864-'6G  the  turning  trials  were  conducted  differently 
from  any  of  the  foregoing  methods.  Captain  Bourgois  gives  the  particulars  in  his 
pamphlet  previously  noticed;  it  may  be  briefly  described  as  follows:  One  ship  of  the 
squadron  was  anchored,  and  the  vessel  whose  movements  were  to  be  recorded  turned 
about  the  stationary  vessel.  Two  observers  were  stationed  at  a  known  distance  apart 
on  board  the  moving  vessel.  At  frequent  and  regular  intervals  of  time  these  observ- 
ers noted  simultaneously  and  recorded  the  angular  elevation  of  a  mast  head  in  the 
anchored  vessel.  The  height  of  this  mast  head  above  the  water  being  known,  this 
series  of  observations  gave  the  distances  of  the  anchored  ship  from  each  observer  at 
each  time  of  observation.  Meanwhile  observers  stationed  on  board  the  anchored  ves- 
sel took  frequent  and  simultaneous  observations  of  the  angular  elevations  and  bear-, 
ings  of  a  mast  head  in  the  ship  that  was  turning.  And  further,  other  observers  on 
board  the  moving  ship  noted  at  frequent  intervals  the  angles  subtended  by  a  mast  in 
the  anchored  ship  with  some  fixed  and  distant  object.  These  observations  would  have 
sufficed  to  determine  the  path  traversed  by  the  ship  from  the  time  her  helm  was  put 
down  ;  but  it  is  a  remarkable  fact  that  the  important  motions  of  the  ships  through 
the  first  90c  of  rotation  were  designedly  neglected,  and  the  observations  were  begun 
only  when  approximately  uniform  circular  motion  had  been  attained.  On  the  other 
hand,  it  is  in  these  records  one  finds  attention  first  given  to  the  importance  of  deter- 
mining the  drift  angle. 

The  French  appear  to  attach  great  importance  to  the  determination  of  the  tactical 
diameter  corresponding  to  various  revolutions  of  the  screw  and  various  helm  angles 
for  individual  ships.  I  leave  naval  officers  to  say  what  this  knowledge  may  be  worth 
in  its  bearing  upon  the  movements  of  the  ships  composing  a  squadron ;  but  it  is  obvi- 
ous that  if  the  ships  are  of  various  sizes  and  types,  combined  movements  under  steam 
can  be  performed  with  greater  uniformity  if  the  admiral  has  this  kind  of  information 
for  all  the  ships  under  his  command.  Perhaps  it  may  be  as  well  to  add  that  the  plan 
which  has  been  sometimes  adopted  for  estimating  the  diameter  of  the  circle  turned 
by  counting  the  revolutions  of  the  engines,  and  thence  deducing  the  speed,  is  liable 
to  lead  into  serious  error.  Owing  to  the  drift  angle  the  speed  corresponding  to  a 
given  number  of  revolutions  is  much  less  when  a  ship  is  turning  than  it  is  when  she 
is  on  a  straight  course.  In  the  Thunderer,  for  example,  a  speed  of  10.4  knots  was  ob- 
tained with  65  revolutions,  whereas  on  the  circle  59  revolutions  only  gave  a  speed  of 
7.14  knots. 

In  concluding  these  remarks  on  methods  of  recording  the  behavior  of  ships  when 
turning,  I  may  be  permitted  to  add  that  in  the  trials  with  the  Thunderer  the  method 
of  procedure  embraced  many  of  the  foregoing  principles,  and  enabled  a  most  search- 
ing check  and  counter-check  to  be  put  upon  the  observations.  Any  officer  familiar 
with  nautical  observations  will  find  no  difficulty  in  arranging  his  own  programme 
should  he  decide  to  accurately  determine  the  path  of  his  ship  in  turning  under  cer- 
tain assumed  conditions.  But  he  can  only  derive  benefit  from  a  study  of  what  was 
done  in  the  Thunderer,  the  report  of  the  trials  of  that  ship  containing  the  most 
thorough  information  yet  published  on  this  subject. 

It  is  impossible  to  discuss  the  "  Turning  Powers  of  Ships,"  even  in  the  outline  to 
which  I  am  compelled  to  confine  myself  in  the  present  paper,  without  referring  to  the 
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maneuvering  power  given  to  a  ship  by  duplicate  propellers,  and  more  especially  by  twin 
screws.  Twin  screws  are  now  almost  universally  adopted  in  the  most  powerful  war 
ships,  and  their  efficiency  as  propellers  is  well  established.  But  they  have  the  further 
advantage  of  enabling  a  vessel,  by  reversing  one  of  her  screws  while  the  other  drives 
her  ahead,  to  turn  in  a  very  small  circle — almost  in  her  own  length.  The  rate  of 
turning  under  these  circumstances  is  often  slow,  but  the  power  of  giving  rotation  to 
a  ship  practically  destitute  of  headway  and  independently  of  the  rudder  is  of  great 
value.  Twin  screws  are,  of  course,  associated  with  rudders,  and  no  one  at  all  con- 
versant with  the  subject  would  propose  to  trust  to  twin  screws  alone  for  maneuver- 
ing purposes.  They  are  really  only  valuable  auxiliaries  to  the  rudder,  and  in  no 
sense  rivals  to  it. 

It  may  be  interesting  to  add,  with  regard  to  the  turning  effect  of  twin  screws  when 
working  in  opposite  directions,  that  in  deep-draft  ships  the  time  occupied  in  turning 
is  usually  greater  than  the  time  for  turning  the  circle  with  both  screws  working 
ahead  at  full  speed;  whereas  for  shallow-draft  ships  the  corresponding  difference  in 
time  is  small.  For  example,  in  the  Captain,  the  time  for  circle  at  full  speed  ahead 
was  5  minutes  24  seconds ;  that  for  circle  with  screws  working  in  opposite  directions, 
6  minutes  52  seconds.  In  the  shallow-draft  gunboats  of  the  Medina  class,  on  the  other 
hand,  the  full-speed  turning  trial  gave  about  3  minutes  6  seconds  for  the  circle,  and 
with  screws  working  in  opposite  directions  the  time  was  only  3  minutes  13  seconds. 
It  will  be  obvious  that  in  the  shallow-draft  ships  the  ratio  of  the  moment  of  resist- 
ance to  rotation  to  the  turning  moment  of  the  screws  is  much  less  than  the  corre- 
sponding ratio  for  deep-draft  ships. 

Trustworthy  data  are  much  needed  respecting  one  feature  in  the  steerage  of  twin- 
screw  ships.  It  is  well  known  that  with  one  screw  only  at  work  a  small  angle  of 
helm  will  keep  a  twin-screw  ship  on  a  straight  course ;  and  this  is  a  proof  of  the  mod- 
erate turning  moment  obtained  with  twin  screws  working  in  opposite  directions. 
But  I  have  searched  unsuccessfully  for  records  of  exact  experiments  determining  what 
angle  of  helm  suffices  to  balance  one  of  twin  screws  working  alone;  and  I  shall  be 
much  indebted  to  gentlemen  who  may  be  good  enough  to  give  me  the  needed  infor- 
mation. The  facts  to  be  noted  are  very  few  and  simple,  viz:  (1)  the  revolutions  of 
the  screw ;  (2)  the  speed  of  the  ship  ;  (3)  the  angle  of  helm  required  to  keep  the  vessel 
straight. 

When  I  speak  of  the  moderate  turning  effect  of  twin  screws,  it  will  be  understood 
that  I  have  in  mind  the  corresponding  effect  of  even  a  small  rudder  at  a  small  angle, 
in  a  ship  steaming  at  full  speed  ahead.  The  normal  pressure  on  such  a  rudder  will  be 
considerable  when  compared  with  the  thrust  of  a  screw  ;  but  the  greatest  gain  for 
the  rudder  pressure  is  the  leverage  with  which  it  acts.  Roughly  speaking,  this  lever- 
age is  equal  to  the  product — half  length  of  ship  X  cosine  of  helm  angle  ;  whereas  for  the 
twin  screws  the  corresponding  leverage  is  only  about  equal  to  the  tranverse  distance 
between  the  screw  shafts,  or  less  than  one-half  the  extreme  breadth  of  the  ship.  It 
must  not  be  forgotten,  however,  that  for  the  rudder  to  act  most  efficiently,  a  ship 
must  have  good  headway ;  whereas  in  the  twin-screw  ship  there  is  a  possibility  of 
turning  with  very  little  motion  ahead. 

The  steering  effect  of  a  single  screw,  which  has  the  greatest  practical  interest,  is 
that  in  ships  where  the  rudder  is  placed  abaft  the  screw.  It  is  well  known  that,  in 
such  cases,  if  the  screw  be  turned  ahead  or  astern  when  a  vessel  is  at  rest,  the  impact 
of  the  screw-race  upon  the  rudder  will  give  steerage  power  before  the  vessel  has  ac- 
quired sensible  headway.  By  this  means  it  is  possible  to  slew  a  single-screw  ship 
round  in  a  very  limited  space  in  cahn  weather,  although  the  operation  lea  \<iy 
tedious  one.    But  there  is  another  steering  effect  of  a  single  screw  Independent  of  bhe 

rudder,  with  which  sailors  are  familiar;  1  mean  the  effect  which  produces  a  turning 
motion  in  a  ship  Of  which  the  helm  is  kept  amidships  while  the  screw  revolves.  The 
principal  causes  of  this  turning  motion  are  (1)  the  difference  of  the  transverse  thrust 
on  the  blades  of  the  screw  in  the  upper  and  lower  halves  of  their  orbit ;  (2)  tlieditl'er- 
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ence  in  the  lateral  pressures,  due  to  the  momentum  of  the  streams  delivered  by  the 
upper  and  lower  blades  of  the  screw  upon  the  stern-post  and  body  of  the  ship.  The 
ordinary  result  in  ships  of  the  royal  navy  is  that  with  well-immersed  screws,  the  head 
of  the  ship  turns  in  the  same  direction  as  the  upper  blades  of  the  screws  move;  but 
that  with  screws  which  are  near  the  surface,  or  which  sweep  above  the  surface,  the 
contrary  holds  good,  and  the  head  of  the  ship  turns  in  the  direction  in  which  the 
lower  blades  are  moving.  I  am  aware  that  there  are  exceptions  to  these  rules,  but 
think  they  generally  hold  good  for  ships  moving  ahead.  "When  the  screws  are  turning 
astern,  the  conditions  are  altered  materially. 

Auxiliary  rudders  of  many  kinds  have  been  proposed  and  tried.  In  the  museum 
of  naval  models  at  the  Royal  Naval  College,  Greenwich,  a  good  collection  of  these 
plans  may  be  seen,  and  it  shows  how  frequently  an  invention  is  reinvented  by  per- 
sons who  have  the  same  object  in  view,  but  are  working  in  ignorance  of  what  has 
been  done  by  their  predecessors.  I  have  only  space  to  allude  to  the  most  recent  and 
most  successful  trials  of  auxiliary  rudders  made  in  the  Comus  class  of  the  royal  navy. 
These  vessels  have  an  ordinary  rudder  at  the  stern,  and  an  auxiliary  rudder  fitted  in 
a  recess  in  the  after  part  of  the  hull  below  the  screw  shaft.  This  auxiliary  rudder 
has  side  plates  fitted  at  some  distance  from  the  body,  on  the  plan  proposed  by  M. 
Joessel,  of  the  French  Navy.  On  trial  it  was  found  to  answer  fairly,  keeping  the  ves- 
sel under  control,  although  its  effect  did  not  compare  favorably  with  that  of  the 
main  rudder;  nor  was  this  anticipated,  since  the  rudder  is  fitted  as  an  auxiliary  only 
for  use  when  the  main  rudder  is  disabled  in  action. 

The  steerage  of  a  screw  steamship  having  engines  reversed,  while  she  has  either 
headway  or  stermcay,  supposing  her  to  be  fitted  only  with  an  ordinary  rudder  at  the 
stern,  is  a  subject  for  experimental  inquiry  rather  than  for  mathematical  investiga- 
tion. It  is  easy  to  see  what  causes  are  in  operation  tending  to  control  the  behavior 
of  the  vessel ;  but  these  causes  are  so  conflicting  and  variable  as  to  make  any  general 
statement  of  little  value.  The  following  extract  from  the  report  of  the  committee 
appointed  by  the  British  Association  "to  investigate  the  effect  of  propellers  on  the 
steering  of  vessels,"  may  be  read  with  interest,  as  it  represents  the  conclusions  reached 
after  a  considerable  number  of  experiments  had  been  made  by  Prof.  Osborne  Reynolds 
and  other  members  of  the  committee : 

"  It  appears  both  from  the  experiments  made  by  the  committee,  and  from  other  evi- 
dence, that  the  distance  required  by  a  screw  steamer  to  bring  herself  to  rest  from  full 
speed  by  the  reversal  of  her  screw  is  independent,  or  nearly  so,  of  the  power  of  her 
engines,  but  depends  upon  the  size  and  build  of  the  ship,  and  generally  lies  between 
four  and  six  times  the  ship's  length.  It  is  to  be  borne  in  mind  that  it  is  to  the  be- 
havior of  the  ship  during  this  interval  that  the  following  remarks  apply. 

"  The  main  point  the  committee  have  had  in  view  has  been  to  ascertain  how  far  the 
reversing  of  the  screw  in  order  to  stop  a  ship  did,  or  did  not,  interfere  with  the  action 
of  the  rudder  during  the  interval  of  stopping  ;  and  it  is  as  regards  this  point  that  the 
most  important  light  has  been  thrown  on  the  question  of  handling  ships.  It  is  found 
an  invariable  rule  that,  during  the  interval  in  which  a  ship  is  stopping  herself  by  the 
reversal  of  her  screw,  the  rudder  produces  none  of  its  usual  effects  to  turn  the  ship ; 
but  that  under  these  circumstances  the  effect  of  the  rudder,  such  as  it  is,  is  to  turn  the 
ship  in  the  opposite  direction  from  that  in  which  she  would  turn  if  the  screw  were 
going  ahead.  The  magnitude  of  this  reverse  effect  of  the  rudder  is  always  feeble,  and 
is  different  for  different  ships,  and  even  for  the  same  ship  under  different  conditions 
of  lading. 

"  It  also  appears  from  the  trials  that,  owing  to  the  feeble  influence  of  the  rudder  over 
^he  ship  during  the  interval  in  which  she  is  stopping,  she  is  then  at  the  mercy  of  any 
other  influences  that  may  act  upon  her.  Thus  the  wind,  which  always  exerts  an  in- 
fluence to  turn  the  stem  (or  forward  end)  of  the  ship  into  the  wind,  but  which  influ- 
ence is  usually  well  under  control  of  the  rudder,  may,  when  the  screw  is  reversed, 
become  pai  amount,  and  cause  the  ship  to  turn  in  a  direction  the  very  opposite  of  that 
which  is  desired.     Also  the  reversed  screw  will  exercise  an  influence  which  increases 
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as  the  ship's  way  is  diminished  to  turn  the  ship  to  starboard  or  port,  according  as  it 
is  right  or  left  handed  ;  this  being  particularly  the  case  when  the  ships  are  in  light 
draft. 

"  These  several  influences,  the  reversed  effect  of  the  rudder,  the  effect  of  the  wind, 
and  the  action  of  the  screw,  will  determine  the  course  the  ship  takes  during  the  in- 
terval of  stopping.  They  may  balance,  in  which  case  the  ship  will  go  straight  on ;  or 
any  one  of  three  may  predominate  and  determine  the  course  of  the  ship.  The  utmost 
effect  of  these  influences  when  they  all  act  in  conjunction,  as  when  the  screw  is  right 
handed,  the  [helm  starboarded,  and  the  wind  on  the  starboard  side,  is  small  as  com- 
pared with  the  influence  of  the  rudder  as  it  acts  when  the  ship  is  steaming  ahead.  In 
no  instance  has  a  ship  tried  by  the  committee  been  able  to  turn  with  the  screw  re- 
versed on  a  circle  of  less  than  double  the  radius  of  that  on  which  she  would  turn  when 
steaming  ahead.  So  that  even  if  those  in  charge  could  govern  the  direction  in  which 
the  ship  will  turn  while  stopping,  she  turns  but  slowly,  whereas  in  point  of  fact  those 
in  charge  have  little  or  no  control  over  this  direction,  and  unless  they  are  exception- 
ally well  acquainted  with  their  ship  they  will  be  unable  even  to  predict  the  direc- 
tion." 

There  is  much  in  these  conclusions  which  has  been  well  known  for  many  years  to 
men  engaged  in  handling  screw  steamers;  and  trials  were  made  in  the  Great  Britain 
to  determine  the  effect  of  the  screw  race  upon  the  steerage.  But  no  one  can  look 
through  the  reports  of  the  committee  from  which  the  above  quotation  is  made  without 
feeling  that  their  experiments  are  very  valuable  and  deserving  of  being  carefully 
studied  by  all  officers  in  command  of  screw  steamships.  Differences  of  opinion  which 
exist  as  to  the  wisdom  of  some  of  the  recommendations  for  avoiding  collisions  made 
by  the  committee  will  not  prevent  any  one  interested  in  the  subject  from  acknowl- 
edging the  great  merits  of  the  work  done  by  the  committee,  or  at  its  request. 

Throughout  this  paper  it  has  been  assumed  that  the  ship's  maneuvering  capabilities 
are  ascertained  in  smooth  water  and  in  a  calm  or  light  breeze.  These  are  the  condi- 
tions most  suitable  for  exact  experiments  and  comparison  ;  but  I  need  hardly  say  that 
such  trials  do  not  represent  the  conditions  of  actual  service.  It  would  be  idle  to  at- 
tempt any  discussion  of  the  influence  which  the  wind  and  sea  have  upon  the  turning 
powers  of  ships,  since  that  influence  is  so  variable.  But,  on  the  other  hand,  it  must 
be  remembered  that  the  principles  previously  laid  down  for  turning  in  smooth  water 
hold  good  also  in  a  seaway ;  only  the  effects  of  the  rudder,  of  the  inertia,  and  resist- 
ance are  then  supplemented  by  the  effects  of  wind  and  sea.  This  branch  of  the  sub- 
ject is,  in  fact,  one  of  seamanship,  and  not  one  to  be  discussed  by  the  naval  architect 

The  general  conclusions  to  which  my  study  of  the  subject  of  this  paper  has  led  me 
may  be  briefly  summarized  as  follows: 

(1.)  On  the  whole,  the  ordinary  rudder  hung  at  the  stern  of  a  ship  has  not  been 
equaled  for  maneuvering  purposes  when  a  ship  has  headway. 

(2.)  When  associated  with  steam  or  hydraulic  steering  gear  the  ordinary  rudder 
hinged  at  its  forward  edge  to  the  stern-post  is  to  be  preferred  to  all  other  kinds  of 
rudders.     Balanced  rudders  are  chiefly  useful,  if  mechanical  steering  gear  is  not  avail 
able,  in  large  ships. 

(3.)  Twin  screws  furnish  the  best  combination  of  economical  propulsion  with  ma- 
neuvering power  which  has  yet  been  produced. 

(4.)  The  various  inventions  hiihei  to  tried  for  rendering  the  trust  of  B  single  pro 

poller  available  for  maneuvering  purposes  involve  risks  and  drawbacks  too  serious  to 

be  encountered  in  large  ships,  although  the  contrary  may  be  true  in  small  crafts. 

(5.)  Bow  rudders  are  chiefly  useful  to  assist  Steerage  in  ships  moving  astern 
Balanced  or  "drop"  bow  rudders  are  to  he  preferred  for  use  when  ships  aie  moving 
ahead. 

(G.)  It  is  desirable  that  further  and  careful  observations  should  be  made  of  the  ac- 
tual behavior  of  ships  when  turning  at  rarious  speeds  and  with  different  helm  angles. 

Accurate  plot  tings  of  the  path   traversed  while  tin;  head  of  the  ship  swings  through 
he  first  (J0°  from  her  original  course  are  especially  needed. 
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Tuniint)  tsjxi  inn  nts  with  the  .steamshi)>  Hunkoic,  copied  from  the  report  of  the  J>ritish  Asso- 
ciation Committee  /<>/•  Inquiry  i)>to  th<:  itoering  of  tteamthipot  1877. 

The  Hankow  is  a  single-screw  steamship,  of  3,594.12  gross  tonnage;  not,  2,331.75 
tons;  length, 389  feel  ;  breadth, 42  feel  I  inch  :  depth,  28  feel  8  inches. 

Her  propeller  is  fonr-bladed,  right-handed,  with  s  diameter  of  20  feet,  and  a  pitch 
from  M  to  26  feet.  The  mean  angle  of  its  surface  with  a  vertical  athwartship  ])lane 
would  be  21  ,  hence  the  streams  would  be  delivered  on  an  a  vera-'-  at  an  angle  of  21° 
from  the  vertical  fore  and  aft  plane. 

Experiments  were  conducted  on  March  8,  1877,  in  lat.  8°  50'  S.,  long.  153°  58'  E., 
between   9.90  and  11.30  a.  m.,  as  follows: 

smooth,  or  between  1  and  2  of  Beaufort  scale  ;  ship  drawing  probably  24  feet  8 
inches  forward  and  23  feet  8  inches  aft. 

FIRST    EXPERIMENT. 

Ship  goinix  ahead  full  speed  (say  10  knots),  engines  were  suddenly  reversed,  helm 
put  hard  aport ;  immediately  the  engines  started,  time  noted,  and  bearing  of  ship's 
head  by  standard  Admiralty  compass  noted,  and  the  bearing  of  the  ship's  head  also 
noted  at  every  15  seconds,  until  the  ship  came  to  a  dead  stop. 


Time. 

Ship's  head  by 

Head  turned  to — 

xutei%cu.           compass. 

Port.         i  Starboard. 

1 

h.  min.  sees. 
9      20         7 

to.  sees. 

N.62    W. 
H".  62}  W. 

N.66    W. 
N.69    W. 
N.  73*  W. 
V  77     W 

9      20        22 

0       IS 

Ok 
Si 

3 

«i 
H 

H 

4 

H 

Stationary. 

9      20        37     !      0      15 
9      20        52     !      0      15 
9      21          7     !      0      15 
9      21        22     1      0      15 

9      21         37           0       15             "NT  «n    "W. 

9      21        52     !      0      15 
9      22          7           0      15 
9      22        22     |      0      15 

N.  84£  W. 
N.88    W. 
■NT  R8     W. 

9      22        37           0      15             N.87    W. 
9      22        52           0       15             N"-  85i  W. 

1 

n 

3 

9      23          7     i      0      15 
9      23        22           0      15 
9      23        37           0      15 

N.84    W. 

».  82£  W. 

TST.79i  w. 

0       3       30         a     sn 

26                     8i 

Ship  came  to  a  dead  stop  in  3  m.  30  sees.,  and  turned  to  port  26°  in  2  m.,  and  then 
to  starboard  8^°  for  li  m. 
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SECOND   EXPERIMENT. 

Ship  going  ahead  full  speed,  say  10  knots.     Engines  suddenly  reversed  to  full  speed 
astern  ;  helm  put  hard  astarboard,  bearing  on  ship's  head  taken,  and  time  as  before. 


Time. 

Interval. 

Ship's  head  by 
compass. 

Head  turned  to — 

Port. 

Starboard. 

h.  min.  sees. 
9      45        30 
9      45        45 
9      46          0 
9      46        15 
9      46        30 

m.  sees. 

X.    3    TV. 
If.  21    TV. 

If.  41     TV. 
If . 49£  TV. 

If.  37£  TV. 
If.  32£  TV. 
If.  38    TV. 
If .  24i  TV. 

0      15 
0      15 
0      15 
n      15 

2 
Stationary. 

14 

2 

5 

44 

3* 

3 

H 
5 

4 
4 
24 

04 

9      46        45           0      15 

9      47          0 
9      47        15 
9      47        30 
9      47        45 
9      48          0 
9      48        15 
9      48        30 
9      48        45 
9      48        53 

0      15 
0      15 

0       15              N.  2U  TV. 

0       15 
0       15 
0       15 
0      15 
0      15 
0        8 

If.  28    TV. 
If.  13    TV. 
If.  19    TV. 

If.    5    TV. 
If.    2£  TV. 
If.   2    TV. 

0        3        23 

3      23 

2 

39 



Ship  came  to  a  dead  stop  in  3  m.  23  sees.  Her  head  payed  off  to  port  2°  during  the 
first  15  sees.,  and  afterwards  turned  to  starboard  39°  before  coming  to  rest. 

THIRD   EXPERIMENT. 

Ship  going  full  speed  ahead,  say  10  knots,  the  engines  suddenly  reversed  to  full  speed 
astern  the  helm  put  amidships,  the  bearing  of  ship's  head  noted  by  azimuth  compass 
as  before.     Sea,  wind,  and  weather  as  before. 


Time. 

Interval. 

Ship's  head  by 
compass. 

Head  turned  to- 

Port. 

Starboard. 

h.  min.    sees. 
10     34        16 

m.  sees. 

If.  29*  E. 
If.  29    E. 
If.  29i  E. 
N. 30*  E. 
If.  32    E. 
N.36    E. 
If.39    E. 
N.44    E. 
N. 46*  E. 
N.48    E. 
N.  50*  E. 
N. 514  B. 
N.52    E. 
N  53*  E. 
N.54    E. 
N. 544  ■• 
N  55     B. 
ET.S6    E. 

0      15 
0      15 
0      15 
0      15 
0      15 
0      15 
0      15 
0      15 
0      15 
0       15 
0      15 
0      15 
0       15 
0       15 
0       15 
0       1 1 

04 

04 

1 

14 

4 
3 
5 
24 

14 

24 

1 

04 

14 

04 

04 

04 

l 

10      38        31     |      0      15 

0        4        15 

4       15 

04 

27 

ship  oame  to  absolute  red  Ln   i  m.  16  wot. ;  bei  ii<:ui  turned  i"  port  <•?  .  and  then 

27°  to  starboard,  before  coining  to  rest. 
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Foil:  III    EXPERIMENT. 


In  this  case  ship  was  going  full  speed  astern,  say  about  9  knots,  when  the  engines 
were  suddenly  reversed  to  full  speed  ahead;  helm  {nit  hard  to  port;  time  and  azimuth 
of  ship's  head  noted  as  before.      Sea,  wind,  and  weather  as  before. 


Time. 

Interval. 

Ship's  head  by 

Head  turned  to — 

.         compass. 

Port. 

Starboard. 

h.     min.    sees. 
11       3          11 

m.  sees. 

S.  65*  E. 

5.66  E. 

5.67  E. 
S  fi7i  "P. 

0      15 
0       15 
0      15 

0* 
1 

0* 
Stationary. 

0       15              S.  fi7i  E 

0       15 
0       h 

0       15 
0      15 
0      15 

S. 66*  E. 

S.  65*  E. 
S. 63*  E. 
S.  60*  E. 
R.  571  F 

1 
1 
2 
3 
3 
4 
5* 

0       1 5               SL  534  F. 

11       5         56           0      15              S.48    E. 

0       2         45           2      45 

2                       19* 

Ship  came  to  dead  stop  in  2  m.  45  sees.,  and  her  head  turned  2°  to  port  in  the  first 
45  sees.,  and  19£°  to  starboard  in  the  next  2  minutes. 


FIFTH  EXPERIMENT 

Making  the  circle  from  rest ;  hard  to  port ;  full  speed  ahead.  Wind  and  sea  as  be 
fore. 

Ship  started  at  full  speed  from  absolute  rest,  with  the  helm  hard  aport,  and  at  the 
instant  of  starting  an  empty  Hour  barrel  was  dropped  from  the  stern,  to  mark  the 
point  started  from. 


Time. 

Interval. 

Ship's  bead  by 
compass. 

Arc  turned. 

h.   min.   sees. 

in.  seen. 

9      27        54 

X.  56*  W. 
IT.  54   w. 

28        24 

1      30 

2* 

28        54 

0      30 

X.  49    W. 

5 

0      30 

X.  38    W. 

11 

0      30 

W.  28    W. 

10 

0      30 

X.  18    W. 

10 

0      30 

N.     5    W. 

13 

0      30 

N.     6    E. 

" 

0      30 

X.  19    E. 

13 

0      30 

X.  30    E. 

11 

0      30 

X.  43* E. 

13* 

0      30 

X.  58    E. 

14* 

0      30 

X.  74    E. 

16 

0      30 

X  89    E. 

15 

0      30 

S.    75    E. 

16 
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Time 

■ 

Interval. 

Ship's  head  by 
compass. 

Arc  turned. 

'  h.    min. 

sees. 

m. 

sees. 

0 

30 

S.    61    E. 

14 

0 

30 

S.    46£E. 

141 

0 

30 

S.    33    E. 

131 

0 

30 

S.    20    E. 

13 

0 

30 

S.     7£  E. 

121 

0 

30 

S.      4*  W. 

12 

0 

30 

S.    161  W. 

12 

0 

30 

S.    30    W. 

131 

0 

30 

S.   45J  W. 

151 

0 

30 

S.    61    W. 

151 

0 

30 

S.    781  "W. 

171 

9      40 

54 

0 

30 

N.  84    W. 

171 

;     9      41 

*  24 

0 

30 

N.  67    W. 

17 

9      41 

40 

0 

16 

N.  57    W. 

10 

0      13 

46 

13 

46 

Mean  angular 
velocity,  27' 
per  second. 



Ship  came  outside  barrel  about  150  feet,  when  it  was  abreast  taffrail,  i.  e.,  it  was  on 
our  starboard  side  at  conclusion. 

VI. 

Among  the  methods  suggested  to  find  the  qualities  of  the  turning 
circle  is  one  by  Lieut.  A.  B.  Wyckoff,  U.  S.  N.,  for  determining  the 
drift  angle  and  final  diameter,  which  is  as  follows : 

Have  two  cross-battens  erected  on  the  topgallant  forecastle,  and  two  observers — 
one  at  the  cross-battens  and  the  other  at  the  after  end  of  base-line  on  the  poop-deck. 
At  instant  of  putting  helm  over  drop  a  buoy  abreast  cross-battens  and  note  the  time. 
(See  Plate  V,  Fig.  6.)  When  the  vessel  has  turned  through  90°  drop  a  second  buoy- 
abreast  cross-battens,  and  take  the  angles  a  and  b  subtended  by  the  first  buoy  and 
the  opposite  end  of  the  base-line.  Note  the  time  when  the  second  buoy  comes  abeam 
(position  3)  by  the  cross-battens,  take  angle  z,  subtended  by  the  second  buoy  and  the 
forward  end  of  base-line.     Note  time  when  ship  has  turned  through  3*2  points. 

B 


PF   = 
pi  P* 
TPi 

TT1 


Tang  o 
B 


I  =  length  of  base  line  P 
I  sin  b 
sin  n 
=  I  tang  z 
=  P  Pi  cos  a 

=  pip2 
2 

pa  II' 

H 
pi  pa 


-f  T  P2 
=  drift  angle 
half  final  diameter. 


VII. 

In  regard  to  the  evolutionary  powers  of  :t  vessel  fitted  with  B  steer- 
ing propeller  we  propose  to  look  a  little  into  a  type  of  vessel  possessed 
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by  our  Navy — we  mean  the  Alarm.  Without  discussing  her  con- 
struetiou  or  BDgioJng,  we  will  merely  say  that  she  lias  much  to  recom- 
mend her  tactically :  for  instance,  her  great  facility  of  turning;  but 
this  quality,  with  any  sort  of  steering  propeller,  must  be  at  the  expense 
of  speed.  The  action  of  the  screw  can  be  referred  to  any  radius  of  a 
circle,  and  therefore  the  vessel  can  be  pushed  or  pulled  in  any  direction. 
Her  motion  indeed  may  he  compared  to  a  man  standing  between  tbe 
handles  of  a  wheelbarrow,  since  her  pivoting  point  is  in  the  bow. 
She  will  be  comparatively  safe  from  ramming  in  a  single  combat,  since 
she  can  keep  her  bow  constantly  on  the  enemy.  She  will  be  able  to 
ram  an  antagonist  of  greater  speed,  if  he  be  fitted  with  a  single  screw, 
as  she  can  make  the  chord  of  the  segment  of  a  circle  in  turning,  where 
her  adversary  must  run  on  the  circumference.  On  a  straight  course, 
however,  a  vessel  of  less  speed  can  overtake  the  Alarm,  from  the 
fact  that  her  speed  is  reduced  by  the  eagerness  with  which  she  answers 
her  propeller,  and  the  consequent  reduction  in  the  length  of  her  for- 
ward moment  due  to  the  screw  not  always  acting  in  the  direction  of 
her  keel. 


CHAPTER  V. 

THE  SHIP  IN  ACTION  ON  THE  OPEN  SEA. 


Most  authorities  agree  that  during  au  action  the  highest  speed  should 
be  maintained  by  the  ship ;  that  speed  is  of  even  greater  moment  to  a 
ram  than  handiness  or  turning  power,  and  that  a  powerful  stern  fire  is 
at  least  as  important  as  a  powerful  bow  fire. 

It  is  a  fundamental  principle  of  warfare  that  in  single  combat  a  fast 
ship  need  never  be  rammed  by  a  slower  one ;  indeed,  if  the  turning 
powers  are  equal,  the  faster  ship  can  always  ram  the  slower  one;  and, 
also,  the  enemy  should  always,  if  possible,  be  put  in  a  position  to  lee- 
ward of  the  attacking  ship,  so  that  the  smoke  from  the  guns  and  funnels 
combined  will  blind  him.  It  follows  as  a  postulate  that  should  a  vessel 
unfortunately  be  placed  in  this  position,  befogged  with  smoke,  she  should 
stop  firing,  so  as  not  to  add  to  her  difficulties.  It  may  be  observed, 
however,  that  some  of  the  best  tacticians  do  not  see  in  this  leewardly 
position  all  the  disadvantages  charged  against  it. 

Lieut.  G.  E.  Bethell,  E.  N.,  says,  in  regard  to  the  speed  to  be  main- 
tained in  action,  that  unquestionably  vessels  should  be  capable  of  the 
very  highest  speed.  There  are  cases,  though,  where  slow  speed  will  be 
used ;  as,  for  instance,  two  vessels  running  side  by  side,  each  would  nat- 
urally tend  to  slow  and  turn  toward  her  adversary,  as  neither  could 
advisedly  permit  the  other  to  enter  her  wake  close  astern. 

II. 

The  increase  in  speed  of  ships,  and  the  rapidity  with  which  they  will 
move  in  future  fights,  obliges  us  to  look  to  every  means  of  increase  in 
the  quickness  of  fire,  so  that  we  may  hit  the  enemy  as  many  times  as 
possible  in  a  given  time.  Actually,  a  27-ceutimeter  gun  can  tire  once  in 
three  minutes  under  favorable  circumstances,  but  in  battle  it  will  only 
be  fired  probably  once  in  four  minutes.  The  limited  amount  of  ammu- 
nition that  can  now  be  carried  raises  the  question  whether  very  quick 
fire  will  be  resorted  to  and  maintained.  A  sea  fight  will  probably  last 
such  a  short  time  and  be  ho  deoisive  that  we  think  there  should  be  DO 
limit  to  this  rapidity.  During  a  bombardment  the  vessels  of  a  squadron 
will  have  to  be  supplied  by  a  regular  ammunition  supply  service  from 
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ammunition  vessels.  Some  vessels  have  guns  of  such  size  that  only 
fifty  rounds  can  be  carried  lor  each.  A  German  authority  believes  that 
ships  of  this  kind  are  not  fitted  for  the  line  of  battle,  and  it  may  be  added, 
that  the  majority  of  professional  writers  agree  with  him  on  this  point. 
The  precision  of  lire  is  of  no  less  importance  than  the  rapidity,  the  ne- 
cessity of  seizing  the  instant,  generally  very  short,  when  you  can  get 
your  enemy  in  a  position  to  strike  him  hard  and  with  certainty  must 
not  be  lost,  as  projectiles  are  provided  too  few  in  number  and  are  too 
costly  to  be  thrown  away. 

The  probabilities  in  favor  of  striking  the  side  of  an  ordinary  armor- 
clad  of  the  first-class  with  a  large  calibered  gun  are  about  95  in  100  for 
2,200  yards;  40  in  100  for  4,400  yards,  and  15  in  100  for  6,500  yards, 
supposing  the  pointing  to  be  perfect  and  the  only  marring  element  to 
be  the  motion  of  the  ship. 

Captain  Rivet,  of  the  French  Navy,  says  that  the  precision  of  fire  de- 
pends upon  the  following: 

1.  Relative  movements  of  the  two  ships. 

2.  The  smoke  from  the  guns  and  funnels  of  your  own  and  the  enemy's 
ships. 

3.  The  pitching  and  rolling  of  the  ship  firing. 

4.  The  uncertainty  of  the  intervening  distance. 

5.  The  action  of  the  wind. 

6.  The  state  of  the  nerves  of  the  firer,  from  his  knowing  that  the  in- 
stant he  discharges  his  battery  the  enemy  will  do  the  same. 

The  methods  in  use  to  measure  distances  are  very  imperfect,  and  the 
variations  of  distances  are  very  rapid,  owing  to  the  high  speed  of  the 
combatants.  Rolling  exercises  its  worst  influence  on  covered-in  guns. 
It  is  recommended,  in  effect,  as  a  general  rule,  not  to  fire  a  gun  when 
the  ship  is  half  way  on  a  roll.  Now,  it  may  happen  that  the  battery 
may  be  concentrated  beforehand  on  a  point  on  a  certain  bearing,  and 
with  a  certain  elevation,  and  when  the  enemy  is  at  this  spot  the  broad- 
side should  be  fired ;  but  if  at  this  instant  the  ship  was  at  such  a  part 
of  her  roll  as  to  change  the  elevation  the  whole  effect  of  the  broadside 
would  be  lost. 

According  to  Captain  Rivet  the  use  of  artillery  in  a  naval  fight  can 
be  reduced  to  the  following  rules : 

1.  The  fire  of  pieces  from  uncovered  decks,  or  guns  in  barbette,  should 
be  independent.  Guns  on  covered  decks  should  be  fired  by  broadside 
and  concentrated  tire  used. 

2.  Barbette  fire  of  the  lighter  guns  should  be  directed  by  preference 
at  the  decks,  and  at  the  non-protected  parts  of  the  ship.  The  battery 
and  heavy  guns  should  be  directed  at  the  water  line. 

3.  If  the  sea  is  heavy  and  the  vessels  are  rolling  deeply,  the  firing- 
officer  should  carefully  watch  the  motion  when  the  enemy  is  on  the  brink 
of  arriving  at  the  focus  of  concentration. 


59 

4.  As  soon  as  the  gun  is  laid  the  crew  should  cover.  As  soon  as  the 
gun  is  fired  it  should  be  loaded,  laid,  and  the  crew  should  cover. 

5.  If  the  broadside  battery  has  great  power  of  penetration  it  is  best 
to  fire  each  gun  in  succession.  If  the  wind  is  ahead,  commence  aft.  If 
the  wind  is  aft,  commence  forward.  Keep,  if  possible,  between  the  sun 
and  your  adversary. 

6.  Guns  should  only  be  used  when  there  is  a  probability  of  their  pro- 
ducing a  serious  effect  on  the  enemy. 

7.  Machine  guns  and  small-arms  on  deck  and  aloft  should  fire  on 
those  parts  of  the  enemy  where  it  is  suspected  the  captain  and  controll- 
ing officers  are  located,  at  semaphore  stations  on  the  deck,  and  at  the 
points  where  the  electric  lights  are  installed. 

Besides  heavy  artillery,  ships  are  furnished  with  lighter  guns  that  at 
most  weigh  four  tons.  In  a  fight  the  larger  of  the  lighter  guns  will 
aim  at  the  non-protected  parts  of  the  ship  and  the  screw.  The  smaller 
of  the  lighter  guns  and  the  machine  guns  will  keep  up  a  shower  of  pro- 
jectiles, when  near  the  enemy,  on  her  decks ;  or,  if  there  is  an  attack 
from  the  enemy's  torpedo  boats,  these  guns  should  drive  them  off.  Ma- 
chine guns  and  small-arms  should  be  used  from  aloft.  As  a  quantity 
of  small-arm  ammunition  will  be  used,  there  must  be  a  regular  force  of 
supply -men,  who  shall  serve  ammunition  to  the  machine  guns  and 
small -arm  men  from  the  small-arm  magazine. 

It  may  be  suggested  that  the  expanding  quality  of  seed  when  wet 
might  be  taken  advantage  of  to  stop  shot-holes.  A  long  canvas  cylin- 
drical bag  might  be  made  and  used  like  a  jackass,  partially  filled  with 
seed  or  grain.  Until  the  seed  has  swelled  a  safety  mat  must  be  kept 
over  the  aperture.  It  may  here  be  mentioned  that  all  vessels,  at  all 
times,  should  keep  one  or  more  small  hogging  lines  rove. 

in.  U 

The  ram  is  the  most  formidable  of  all  the  weapons  of  the  ship,  and 
its  use  requires  severe  and  prolonged  practical  study.  The  time  has 
come  when  a  commanding  officer  must  be  as  dexterous  in  the  handling 
of  his  ship  as  is  a  fencing-master  in  the  use  of  his  foil. 

Lord  Xelson  said  that  there  was  only  five  minutes  difference  in  time 
between  victory  and  defeat.  Captain  Rivet  says  with  fast  ships,  such 
as  are  used  nowadays,  for  u  five  minutes"  read  u  five  seconds." 

A  great  variety  of  opinion  exists  on  the  question  whether  vessels  will 
ram  each  other  head  on.  Many  good  commanding  officers  say  that  they 
would  not  hesitate  to  meet  their  antagonists  in  this  way  ;  in  fact  their 
decision  is  supported  by  the  latest  writers.  As  far  back  as  ten  years. 
Captain  Noel  said : 

If  an  enemy  in  observed  to  be  ftpproaohing  from  ahead  it  seeme  to  me  that  the  only 

chance  of  fru.sl  rating  liih  attack  into  keep  youi  BOW  tx.ictly  on  liin,  and  BO  inert  him. 

There  are,  however,  many  Others  who  say  that    such   an  action   could 

only  result  in  mutual  disaster,  and  that  it  should  never  be  resorted   to. 
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In  ramming,  mechanical  handling  of  the  rudder,  either  by  steam  or 
hydraulic  power,  tfl  an  absolute  necessity.    The  engines  should  be 

stopped  before  actual  contact  is  made,  and  therefore  the  ship  should  be 
fitted  with  engines,  boilers,  and  pipe  connections  properly  stayed  and 
arranged  to  ram  an  enemy,  or  to  withstand  a  ramming,  without  giving 
way. 

If  your  ship  is  a  ram.  and  you  are  chasing  an  enemy,  and  you  have 
superior  speed,  do  not  keep  in  his  wake,  as  you  might  run  on  top  of  a  tor- 
pedo which  he  has  thrown  overboard.  Keep  a  little  on  his  quarter,  and 
as  you  draw  well  up  on  his  broadside  sheer  iu  to  hiin  as  normally  as 
you  can.  trying  to  destroy  his  screw  and  rudder.  This  is  a  good  maxim. 
(See  Plate  VI,  Fig.  1.) 

Since  an  engagement  between  two  vessels  is  very  likely  to  degenerate 
into  an  artillery  duel,  each  moving  in  the  same  direction  arouud  the 
circumference  of  a  common  circle,  each  vessel  should  look  out  for  tor- 
pedoes dropped  iu  the  wake  by  the  other. 

If  two  ships  intend  to  ram,  aud  collide  broadside  to  broadside  at  C  (see 
Plate  VI,  Fig.  2),  and  the  A  puts  his  helm  hard  aport  and  B  his  hard 
astarboard,  the  ships  will  meet  again  at  C  and  again  at  C.  If,  how- 
ever, B's  turning  circle  is  smaller  thau  A's  in  diameter,  at  C,  B  will  be 
inside  of  A's  circle  and  safe  from  ramming  at  C".  If  the  two  vessels 
put  their  helms  each  the  same  way  when  they  collide,  they  will  each 
describe  a  circle  and  meet  again  at  0. 

If  the  two  vessels  are  steering  around  the  same  circle  the  faster  ves- 
sel may  ram  the  slower  in  the  stern.  (See  Plate  VI,  Fig.  3.)  Or  if  one 
vessel  has  greater  facility  of  maneuvering,  as,  for  instance,  a  smaller 
turning  circle,  she  can  ram  the  other  on  the  quarter  by  steering  a  course 
within  the  other's  circle.     (See  Plate  VI,  Fig.  4.) 

When  one  vessel  is  attacked  by  two  she  should  never  enter  upon 
circling,  as  one  of  the  vessels  could  enter  the  lists  with  her  and  the 
other  could  stand  aloof  and  ram  when  an  opportunity  offered. 

IV. 

Automobile  torpedoes  can  be  installed  so  as  to  sweep  from  right 
ahead  to  right  astern,  according  as  they  are  put  in  the  bow,  broadside,  or 
stern.  A  broadside  installation,  however,  alone  permits  of  any  horizon- 
tal train.  At  present,  in  the  French  service,  the  torpedo  is  discharged 
above  water.  If  they  are  discharged  ahead,  the  pitching  of  the  ship 
disturbs  the  depth  of  immersion  for  some  time  in  their  flight. 

Discharged  from  the  side  in  even  a  moderately  heavy  sea,  if  the  bow 
of  the  torpedo  strikes  a  wave,  the  torpedo  will  probably  be  altered  in  its 
flight  laterally.  Discharged  from  the  stern,  the  torpedo  is  acted  upon 
by  the  water  stirred  up  by  the  screw.  It  is  believed  that  an  installa- 
tion right  ahead  is  the  best  for  torpedoes,  as  it  takes  up  less  of  the  at- 
tention of  the  captain  in  using  them.  The  captaiu  already  has  too  much 
to  look  out  for  in  battle. 
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In  discharging  automobile  torpedoes  from  the  bow,  we  will  consider 
the  tube  as  being  fixed  in  a  fore-and-aft  line.  Launching  in  this  direc- 
tion can  be  considered  as  extending  the  ram  of  the  vessel  some  hundred 
yards,  as  the  torpedo  during  its  flight  can  be  counted  upon  to  go  in  the 
direction  of  the  ship's  head.  There  are  no  doubt  times  during  an  en- 
gagement when  a  torpedo  can  be  fired  from  this  position  with  great  suc- 
cess. It  has  this  drawback,  however,  in  a  stern  chase  a  slight  error  in 
the  pointing  of  the  head  of  the  ship  will  make  the  torpedo  miss  the  ob. 
ject  fired  at.  Added  to  this  there  is  the  possibility  of  running  over 
your  own  torpedo.  This  latter  danger  can  of  course  be  avoided  by 
having  the  torpedo  sink  at  the  end  of  its  flight. 

The  best  way  to  show  the  relation  that  should  exist  between  the 
attempt  to  use  the  torpedo  and  how  to  avoid  it,  is  by  tracing  the  move- 
ments of  the  two  ships.  The  question  will  be  considered  in  three  cate- 
gories. 

1.  The  course  of  A  crosses  the  course  of  B,  who  for  some  reason  does 
not  change  it,  but  continues  on. 

2.  The  courses  of  the  two  ships  are  parallel  and  opposite.  The  attack 
is  made  by  a  rapid  sheer  of  one  of  the  shij)s  towards  the  other. 

3.  The  enemy  strives  to  avoid  the  attack  by  turning  with  his  helm 
hard  over. 

First  Case.  When  the  two  paths  cross.  (See  Plate  VI,  Fig.  5.) — A 
has  the  greatest  speed  and  intends  to  attack.  If  A  is  at  A  and  B  at  B1 
A  should  ram  B  at  A'  (B  then  being  at  B').  Since  the  torpedo  is  in  the 
fore-and-aft  line  of  the  ship,  A  would  have  to  turn  towards  B  to  discharge 
it.  This  A  could  not  do  and  be  certain  to  ram  B  at  B'.  The  torpedo  then 
could  not  be  used  except  just  before  contact.  It  may  be  well  to  state 
here  how  A  should  steer  with  reference  to  B  in  order  to  ram  him.  A 
knowing  both  ship's  speeds,  should  keep  a  bearing  on  B.'s  stern  an^  not 
change  it.  If  A's  speed  is  half  again  as  great  as  B's,  he  should  keep  B 
four  points  on  his  bow ;  but  as  it  is  likely  to  be  only  one-tenth  more, 
he  should  then  keep  B  about  a  point  or  a  point  and  a  half  forward  of 
his  (A's)  beam.     (See  Plate  Vr,  Fig.  5.) 

Suppose,  however,  that  A  wishes  to  torpedo  B.  Since  his  torpedo 
travels  at  a  speed  of  20  knots,  and  is  available  within  350  yards,  he  can, 
when  at  a  determinate  point,  A1  (see  Plate  VII,  Fig.  1),  swing  through 
tin*  calculated  angle  and  discharge  his  torpedo;  then  he  could  swing 
back  again  and  head  for  the  point  where  he  knows  that  he  can  rain  B, 
or  if  he  fails  in  reaching  B  can  pass  under  his  stein  and  give  him  a 
broadside.    In  the  figure,  A  at  A  gets  a  line  of  bearing  Ah  on  l>  at  B 

At  A'  A  swings  through  the  proper  arc  and  discharges  his   torpedo.  r> 

being  at  B'<  the  torpedo  and  B  should  meet  at  jc.    B,  it  he  escapes  the 

torpedo,  might  be  rammed  by  A  at  />",  A  being  thru  at  A".  If,  how- 
ever, B  has  arrived  at  l>'" .  A  caiiiiiit  ram  him,  Imt  must  pass  under 
B's  stern. 
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Second  Case.  Courses  parallel  and  opposite. — A  and  B  are  passing 
on  parallel  courses  350  yards  apart.  (See  Plate  VII,  Fig.  2.)  A,  wishing 
to  ram  B,  puts  his  holm  hard  a  starboard  and  sheers  to  port.  He  will 
ram  B  at  .r,  but  A  cannot  use  his  torpedo.  B  at  B',  however,  bears  slightly 
to  port  and  can  use  his  torpedo  on  A,  who  will  be  at  A',  hitting  A  at  y. 

Third  Case.  Two  vessels  maneuver  each  to  ram  the  other. — A,  having 
greater  speed  than  B,  could  get  within  B's  turning  circle,  and  so  have 
him  at  a  disadvantage.  (See  Plate  VII,  Fig.  3.)  A  could  use  his  torpedo 
at  A'y  B  being  at  B',  which  would  strike  B  at  x.  A  can  continue  on 
and  ram  B  at  B"  or  can  pass  astern  of  B,  and  give  him  a  broadside. 
This  case  is  an  illustration  of  the  maxim  that,  all  else  being  equal,  the 
advantage  remains  with  the  ship  having  the  greatest  speed. 

In  case  the  torpedo  is  installed  astern  the  best  time  to  use  it  is  when 
the  vessel,  having  missed  ramming  you,  passes  under  your  stern.  Or 
should  two  vessels  be  passing  on  opposite  courses,  B  turns  across  A's 
stern.  A  would  stop  and  Are  his  torpedo  with  his  head  pointing  in 
such  a  direction  that  it  will  reach  B  at  B'.  (See  Plate  VIII,  Fig.  1.) 
Then  shifting  his  helm  in  the  same  direction  as  B,  he  starts  ahead  at 
full  speed  and  continues  his  circle.  There  is  really  no  good  reason  why 
he  should  continue  to  turn  beyond  a,  unless  he  has  greater  speed  than 
B,  as  when  he  is  at  a  B  is  at  ft,  and  any  further  turn  brings  A  within 
B's  turning  circle  and  puts  him  at  a  disadvantage  as  regards  B. 

Should  the  torpedo  be  installed  in  the  side,  the  instant  of  discharge 
will  depend  upon  the  speed  of  the  two  ships.  It  is  of  great  importance  to 
discharge  your  torpedo  so  as  to  strike  your  adversary  before  he  can  fire 
his  concentrated  broadside.  The  exact  place  of  installation  is  really  of 
great  moment,  especially  for  distances  close  aboard.  Probably  the  best 
in  broadside  is  as  far  aft  as  possible,  as  the  great  point  is  to  have  a  tor- 
pedo ready  to  prevent  the  enemy  ramming  you,  which  he  will  try  to  do 
on  the  quarter.  The  discharging  tube  should  admit  of  a  train  three 
points  forward  of  the  been. 

As  an  example  of  when  the  broadside  installation  is  of  greatest  use,  we 
suppose  two  vessels  to  steer  courses  that  intersect,  the  slower  one  can 
use  his  torpedoes  on  the  faster  at  any  time  that  the  ships  are  within 
350  yards  of  each  other.  In  this  case,  also,  the  best  point  of  installa- 
tion would  be  as  far  aft  as  possible,  as  the  slower  vessel  could  always 
turn  from  the  faster  vessel  and  have  him  in  range  as  regards  his  tor- 
pedo.    (See  Plate  VII,  Fig.  4.) 

v. 

Single  combat. — The  broadside  fire  is  no  longer  the  principal  and 
only  power  of  attack ;  still  a  fight  will  be  opened  by  artillery,  although 
the  ultimate  design  will  unquestionably  be  to  ram.  The  whole  point 
to  strive  for  will  be  a  commanding  position — a  position  of  advantage — 
using  the  guns  to  overcome  the  enemy,  or  torpedo  if  possible,  and  the 
ram  to  give  the  coup  de  grace. 
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We  will  suppose  two  rams  identical  in  qualifications  are  pitted  against 
one  another.  There  will  be  some  evolutionary  sparring,  a  feeling  of 
one  another,  and  then  an  arrival  at  one  of  the  following  positions  referred 
to  shortly. 

Admiral  Eandolph,  from  whose  work  on  Naval  Tactics  the  following 
cases  are  taken,  does  not  believe  that  rams  will  meet  each  other  head 
on.  He  thinks  that  the}7  will  pass  in  opposite  directions  close  aboard, 
exchanging  broadsides.     (See  Plate  VIII,  Fig.  2.) 

As  they  pass,  A  might  turn  with  the  utmost  rapidity  with  his  helm 
hard  aport  across  B's  stern.  If  B  at  the  same  instant  puts  his  helm 
hard  a-starboard,  A  at  A2  would  have  the  power  of  passing  ahead  of 
B,  who  would  then  be  at  B2.  A  might  then  stop  inside  of  B's  circle ;  or, 
if  B  continued  to  circle,  A  might  ram  B  at  x. 

All  else  being  equal,  the  one  which  uses  her  helm  quickest  would  get 
to  a  safety  point  inside  the  other's  turning  circle.  If  B,  however,  after 
passing  astern  of  A  at  A2  (B2)  were  to  slow  also,  and  they  were  to  be  in  the 
position  shown  in  Plate  VIII,  Fig.  3,  then  each  could  be  said  to  be  inside 
the  circle  of  the  other,  and  the  one  which  can  by  means  of  fore-and-aft 
sails,  drags,  or  sternway  get  its  head  pointed  fair  at  its  opponent,  has 
the  position  of  advantage  and  can  ram.  It  follows  then  as  a  maxim 
that  the  ship  which  first  passes  into  the  circle  of  the  other  has  the 
advantage. 

Having  examined  the  engagement  from  a  ramming  stand-point,  we 
will  now  consider  it  from  an  artillery  view. 

Broadsides  have  been  fired  when  the  vessels  were  abreast  one  another 
on  opposite  parallel  courses.  At  A2)  A  fires  his  other  broadside,  B 
being  at  B2,  the  ships  being  at  close  quarters.  Instead  of  crossing  B's 
bows,  A  might  be  able  to  go  astern  of  B.  He  might  or  might  not  be 
able  to  give  B  a  broadside,  as  that  would  depend  upon  whether  he  had 
had  time  to  reload  his  battery. 

If,  after  the  exchange  of  the  first  broadsides,  each  ship  turned  across 
the  other's  stern  the  result  would  be  separation  for  more  than  two 
diameters  of  their  circles,  and  a  renewed  meeting  end  on. 

If,  instead  of  commencing  the  duel  by  exchanging  broadsides,  sup- 
pose one  of  the  ships  endeavors  to  obtain  by  maneuvering  some  opening 
advantage,  and  for  this  purpose  when  1,000  yards  off  turns  quickly  in  one 
direction  in  the  hope  that  the  enemy  will  turn  towards  him  in  the  same 
direction,  and  instantly,  after  he  has  turned  through  4  points,  rights 
and  shifts  his  helm,  and,  supposing  his  maneuver  has  induced  the  enemy 
to  r  cle,  runs  astern  of  his  opponent,  giving  him  a  broadside  in  passing, 
auu  immediately  slows,  he  will  then  have  the  advantage  of  having 
made  the  enemy  feel  his  metal  and  will  be  inside  his  enemy's  circle, 
comparatively  safe,  and  ready  to  ram.  (Bee  Plate  Vlll,  Fig.  4.)  A 
yaws,  and  straightens  npat  Ab.  15,  misled,  turns  and  receives  a  broad 
side  from  A,  when  A  is  at  A2  and  li  is  at  i>2.  Finally  A,  al  A^  is 
slowed  and  inside  of  li's  tinning  circle. 


64 

If  B  does  not  change  his  course  at  B1  but  stands  on,  lie  will  give  A 
a  broadside  at  Bh,  A  being  then  at  Ah;  then,  if  A  turns  astern  .of  B, 
be  can  finally  get  inside  of  B's  turning  circle  at  Au,  but  he  will  have 
received  B's  other  broadside  when  he  is  at  Bc  and  A  at  Ac,  but  the 
distance  will  be  comparatively  great.  (See  same  plate  and  figure.)  If 
the  ships  have  strong  bow-fire  this  must  be  takeu  into  consideration. 

Still  other  tactics.  (See  Plate  IX,  Fig.  1.) — B  may  wish  to  try  his 
artillery  first,  and  so  alters  course  5£  points  to  port.  A  steers  toward 
him,  and,  if  speeds  were  equal,  there  would  be  a  collision  at  x.  After 
exchanging  fire  for  some  time,  one  or  the  other  wishing  to  continue  to 
use  artillery  must  keep  away,  which  would  finally  end  in  a  stern  chase, 
either  straight  away  or  both  ships  steering  around  a  circle  If  this  is 
not  the  case,  and  they  both  steer  to  meet  until  their  tactical  circles 
intersect,  and  both  put  their  helms  over  simultaneously  so  as  to  turn 
towards  one  another,  they  would  meet  bow  and  bow,  without  advantage 
being  to  either.  Here  the  faster  ship  might  by  a  sheer  pass  astern  of 
the  other,  say  A  astern  of  B,  and  getting  inside  the  other's  circle  have 
the  advantage ;  or,  again,  if  they  were  very  near  and  both  had  the 
same  speed  one  might  slow  for  an  instant  and  be  able  to  ram  the  other. 
Say  B  to  ram  A.     (See  Plate  IX,  Fig.  2.) 

Captain  Colomb,  R.  IN".,  in  his  work  "On  the  attack  and  defense  of 
fleets,"  says  it  is  a  mistake  generally  made  that  vessels  desirous  of 
ramming  one  another  will  head  directly  for  one  another.  On  the  con- 
trary, a  vessel  should  keep  the  enemy  on  his  bow,  and  put  his  helm 
over  to  ram  when  the  opposing  vessel  is  a  little  less  than  4  points  on 
his  bow  and  200  yards  away.  If  he  does  so  he  will  strike  the  other 
vessel  at  right  angles  to  his  course.  This  supposes  a  speed  of  about 
10  knots. 

Vice- Admiral  Bourgois,  M.  F.,  says,  in  speaking  of  single  combats 
between  armored  vessels,  suppose  two  adversaries,  steering  straight 
courses  that  intersect,  are  led  to  fall  foul  of  one  another.  The  proba- 
bilities are  that  they  will  come  together,  scraping  broadside  to  broad- 
side, end  for  end.  If  they  are  equal  in  speed  and  tactical  qualities 
each  vessel  should  come  around  under  the  stern  of  the  other.  If  they 
are  unequal  the  vessel  that  has  the  greater  speed  should  put  her  helm 
over  the  same  way  as  her  adversary.  Again,  the  vessel  that  turns  in 
the  smaller  circle  should  put  her  helm  the  opposite  way  from  her  adver- 
sary. To  illustrate:  If  B  has  greater  speed  than  A  (see  Plate  IX, 
Fig.  3),  when  A  is  at  A',  B  will  be  at  B',  and  in  a  better  position  to 
ram  than  would  A;  or  B  can  run  inside  of  A's  circle  and  be  on  a  safety 
point  at  B".  But  if  A's  turning  circle  is  smaller  than  B's,  by  A  putting 
his  helm  as  directed  he  has  the  advantage  at  A'  over  B  at  B'.  (See 
Plate  IX,  Fig.  4.) 

Captain  Fremantle,  R.  N.,  discussing  the  subject  of  single  combat, 
supposes  the  antagonists  to  be  equal  in  power  and  in  all  tactical  quali- 
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ties.  He  says:  "Our  tactics  are  rainming  tactics,  and  the  enemy  is 
ready  to  meet  us  on  our  own  ground."     (See  Plate  IX,  Fig.  6.) 

A  steers  for  the  enemy  B,  keeping  him  a  couple  of  points  on  the  bow. 
They  are  2,000  yards  apart.  A  intends  to  ram  from  the  first,  while  B's 
plan  is  not  yet  matured,  but  intends  to  use  his  guns  and  to  ram  A  the 
first  time  he  makes  a  broad  sheer.  B  is  willing  to  keep  A  on  his  bow 
for  this  reason.  They  near  one  another,  steering  opposite  and  parallel 
courses.  Both  going  at  full  speed,  they  should  meet  in  three  minutes. 
Each  keeps  the  other  from  1 J  to  2  points  open  on  the  bow.  A  intends 
to  fire  one  round  from  his  bow  gun  and  then  ram.  The  gun  is  kept  on 
the  enemy  and  laid  for  900  yards.  The  instant  B's  masthead  angle 
shows  that  the  vessels  are  separated  that  distance,  A  fires  and  puts 
his  helm  hard  aport.  The  smoke  hides  A  for  half  a  minute.  If  B 
stands  on  for  that  length  of  time  A  will  ram  B  probably  effectually.  If, 
when  A  fires  his  gun,  B  shows  for  an  instant  and  starts  ahead  again,  B 
would  probably  ram  A. 

Captain  Colomb  says,  very  truly,  that  the  difference  between  ram- 
ming and  being  rammed  lies  in  "half  a  ship's  length." 

Should  B  be  wary  and  keep  always  head  on  to  A  they  would  of  course 
meet,  but  Captain  Freinantle,  although  not  believing  that  vessels  will  in- 
tentionally ram  one  another  head  on,  thinks  that  vessels  will  go  so  close 
as  to  collide  broadside  to  broadside,  thus  agreeing  with  Vice-Admiral 
Bourgois :  "  Here  would  be  a  chance  for  a  skillful  captain  to  injure  the 
enemy's  steering-gear  and  screw  by  a  double  movement  of  the  helm." 

Supposing  A  and  B  to  be  broadside  and  broadside,  and  each  ship 
going  at  full  speed,  with  A's  helm  hard  astarboard  and  B's  helm  hard 
aport,  each  would  describe  a  circle,  with  the  chances  in  favor  of  A, 
since  A  would  be  inside  of  B's  circle  and  would  have  another  chance  to 
ram.  , 

If  from  the  position  of  broadside  to  broadside  each  ship  went  ahead 
at  full  speed,  with  helms  hard  astarboard,  then  the  conditions  would  be 
the  same  as  when  they  bore  down  for  each  other  at  the  first. 

Should  they  agree  to  fight  an  artillery  and  torpedo  duel  after  inef- 
fectual ramming  they  would  probably  ultimately  find  themselves  mov- 
ing about  each  other  around  the  circumference  of  a  circle  of  400  or  500 
yards  in  diameter.  Once  in  this  position  neither  could  use  his  ram  ex- 
cept by  stopping  or  going  astern,  which  would  be  extremely  dangerous. 
In  these  duels  of  the  ram,  gun,  or  torpedo,  success  should  lie  with  the 
fastest  ship,  other  things  being  equal. 

Lieutenant  Bethell,  in  his  work  on  two  vessels  in  action,  discusses  the 
most  advantageous  maneuvers  that  can  take  take  place  between  two 
adversaries  in  single  combat.  He  draws  attention  to  the  environment 
of  one  position,  which  he  calls  the  "position  of  greatest  danger,"  and 
gives  rules  to  follow  to  avoid  it,  and  he  farther  shows  the  importance 
of  turning  power  in  a  vessel.  We  propose  now  to  take  up  the  different 
482 5 
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cases  which  present  themselves,  and  to  examine  into  the  position  of 
greatest  danger. 

We  consider  two  vessels,  A  and  B,  of  equal  tactical  value,  and  it  is 
to  be  shown  that  one  of  them  can,  to  a  greater  degree  or  lesser  degree, 
force  the  other  to  assume  a  disadvantageous  position,  and  that  this 
locality  maybe  termed  the  "danger-field."  To  escape  from  this  en- 
vironment requires  certain  tactics,  which  if  not  adopted,  put  the  threat- 
ened vessel  in  a  constantly  increasing  position  of  danger,  until  she 
arrives  at  a  point  called  the  u  position  of  greatest  danger,"  where  her 
destruction  is  imminent.     (See  Plate  IX,  Fig.  5.) 

A  is  in  this  position  as  regards  B :  If  A  attempts  to  turn  iu  order 
to  put  himself  on  equal  terms  with  B,  B  will  ram  him.  A  can  only 
use  a  weak  stern  fire  on  B.  B  can  keep  up  a  powerful  bow  fire  on  A. 
A  has  one  advantage  alone  over  B ;  he  can  use  his  torpedoes  better. 

The  danger  field  is  the  forward  half  of  A's  turning  circle  on  either 
side  if  A  and  B  bear  relatively  as  in  the  diagram.  In  order  that  A 
shall  clear  the  danger  field  and  meet  B  on  equal  terms,  the  time  that 
it  takes  him  to  turn  through  the  first  two  quadrants  must  be  less  than 
the  time  it  would  take  for  B  to  get  to  him.  The  necessary  distance  can 
be  determined  by  A  measuring  B's  masthead  angle. 

A  can  hardly  escape,  when  having  swung  through,  say,  the  first 
quadrant,  he  runs  off  at  right  angles  to  his  first  course,  for  his  pursuer 
having  only  to  move  on  the  circumference  of  a  larger  circle  has  had 
his  speed  but  little  reduced,  and  therefore  arrives  in  A's  wake  nearer 
to  him  than  on  the  last  course.  In  other  words,  unless  A  can  shake 
B  off  by  superior  speed,  he  only  helps  him  by  turning.  (See  Plate  X, 
Fig.  1.) 

In  a  ramming  duel,  then,  one  vessel  will  try  to  force  the  other  into 
the  danger  field,  and  to  the  position  of  greatest  danger  in  that  field ; 
and  the  question  arises  how  to  avoid  it  for  one,'and  how  to  force  it  on 
the  other.  If  two  vessels  are  maneuvering,  and  one  is  unable  to  ap- 
proach the  other,  the  one  has  the  advantage  if  he  can  get  in  the  wake 
of  the  other  within  400  yards.  The  pursued  is,  of  course,  safe  as  long 
as  he  steers  a  direct  course,  but  if  he  attempts  to  maneuver,  he  shortens 
the  distance  between  himself  and  the  pursuer.  By  the  pursued  having 
the  advantage,  is  meant  that  the  natural  impulse  of  the  pursued  is  to 
fight,  and  the  instant  he  turns  he  comes  in  the  danger  field.  (See  Plate 
X,Fig.2.) 

Another  phase  of  this  example :  Suppose  A  wishes  to  close  with  B. 
If  he  can  force  B  into  his  wake  at  a  distance  that  would  take  B  longer 
to  traverse  than  it  would  A  to  turn  her  bow  to  B,  then  A  could  effect 
his  object,  or  if  B  continued  to  stand  on  and  not  turn  A  would  have  B 
in  her  danger  field.     (See  Plate  X,  Fig.  3.) 

We  will  now  consider  an  engagement  between  two  vessels  equal  in 
all  respects,  and  steaming  at  a  rate  of  12  knots.  Each  vessel  has  a 
diameter  of  turning  circle  of  500  yards  which  she  executes  in  five  min- 
utes. 
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The  following'  formula  seems  to  express  what  is  incontrovertibly  a 
fact: 

If  one  vessel  is  turning,  and  another  entershis  circle,  then,  if  the  latter  vessel  enters 
on  an  opposite  course  to  that  of  the  turning  vessel  at  the  moment  of  entry,  or  is  per- 
mitted to  come  to  an  opposite  course  while  inside  the  circle,  the  turning  vessel  is 
momentarily  on  equal  terms  with  the  other,  and  has  the  power  of  retaining  that 
equality  by  a  proper  use  of  the  helm. 

Case  I. — A  and  B  are  passing  150  yards  apart,  steering  opposite  and 
parallel  courses.  Each  puts  its  helm  over  the  same  way,  at  the  same 
instant,  so  as  to  cross  the  other's  wake.  Eesult :  They  will  come 
around  and  be  on  equal  terms.     (See  Plate  X,  Fig. .4.) 

Case  II. — Bat  if  the  helms  are  put  different  ways,  say,  A's  to  port, 
and  B's  to  starboard  (see  Plate  X,  Fig.  5),  B  will  enter  A's  circle 
at  B'  while  A  is  at  A7.  B  will  have  the  advantage,  being  inside  of  A's 
circle,  and  safe  from  A's  ram,  while  B  can  use  his.  A  should  not  at- 
tempt to  turn  this  way  unless  the  perpendicular  distance  A  B,  was  so 
great  as  to  permit  A  to  turn  more  than  16  points  before  B  can  enter 
his  circle.     In  this  case  he  would  be  on  equal  terms  with  B. 

Case  III. — Suppose  A,  instead  of  putting  his  helm  either  way,  when 
B  began  his  circle,  continued  to  stand  on  for  one  minute,  and  then  put 
his  helm  over,  he  would  find  that  no  matter  which  way  he  turned,  he 
could  turn  through  more  than  16  points,  and  could  therefore  meet  B 
on  equal  terms  ;  for  when  he  arrived  aty  or  y'  B  would  be  at  x  or  x\ 
(See  Plate  XI,  Fig.  1.) 

It  follows  from  these  considerations  that  if  two  equal  vessels  are 
passing  one  another  close  to,  and  maintaining  the  same  speed  it  is  im- 
material, so  far  as  gaining  tactical  advantage  is  concerned,  when  they 
elect  to  turn,  with  the  exception  of  Case  II,  already  discussed. 

Now,  as  regards  artillery,  the  two  vessels  will  exchange  broadsides 
in  passing,  but  if  A  stands  on,  B  has  the  advantage,  as  he  can  give  A  a 
broadside  at  b  or  b',  when  A  can  only  reply  with  a  weak  stern  fire, 
being  then  at  A'  or  A"  or  A'". 

Taking  everything  into  consideration,  however,  we  may  lay  down  the 
rule  that  two  vessels  passing,  apart  from  unforeseen  circumstances,  it  is 
best  for  them  not  to  delay  turning. 

If  two  vessels  are  separated  in  passing  the  diameter  of  a  turning 
circle  no  tactical  advantage  can  be  gained  by  either  turning.  This  is 
equally  true  if  either  stand  on  and  elect  to  turn  at  a  later  time.  It  will 
be  seen,  then,  that  although  it  is  better  to  turn  immediately  on  passing 
your  opponent,  so  as  to  get  the  advantage  of  fire,  it  is  not  vitally  bad 
tactics  to  delay  doing  so. 

We  come  now  to  consider  two  vessels  that  are  unequal  either  in  speed 
or  turning  power. 

I.  If  two  vessels  engage,  and  Instead  of  being  equal  in  all  respects, 
have  unequal  speeds,  then   the  slower  of  the  two  could  not.  delay  her 
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turn,  after  her  adversary  had  began  to  turn,  without  losing  her  position 
of  equality.  Conversely  the  faster  of  the  two  can  turn  when  she  wishes 
without  sacrificing  her  advantage. 

II.  If  two  vessels  engage,  and  instead  of  being  equal  in  all  respects 
one  has  greater  facility  of  turning  than  the  other,  the  one  which  has 
the  smaller  diameter  of  circle  should  turn  immediately,  as  in  one  min- 
ute, with  a  speed  even  of  12  knots,  her  advantage  has  disappeared,  if 
we  suppose  that  her  adversary  had  turned  when  she  did  and  across 
her  stern. 

III.  But  if  this  latter  vessel,  with  the  larger  turning  circle,  does  not 
turn  until  later,  and  the  one  with  the  smaller  circle  turns  immediately, 
there  will  be  no  advantage  of  position  for  either  vessel. 

IV.  If  two  vessels  engage,  and  one  turns  quicker  than  the  other, 
then  the  one  with  the  smaller  circle  increases  her  advantage  for  every 
increase  of  distance  from  her  adversary,  when  abreast  one  another, 
until  such  distance  is  equal  to  the  diameter  of  the  smaller  turning 
circle,  when  the  quicker  turning  ship  is  at  the  position  of  greatest  ad- 
vantage, provided  that  her  adversary  crosses  her  wake  in  turning.  If, 
however,  her  opponent  turns  from  her  she  loses  part  of  her  advantage 
of  position.     (See  Plate  XI,  Fig.  2.) 

Therefore,  not  knowing  which  way  the  adversary  will  turn,  the 
quicker  turning  vessel  should  seek  to  pass  close  to  the  other,  so  as  not 
to  risk  losing  any  advantage.  To  illustrate  :  Let  A  in  the  diagram  be 
the  vessel  with  the  smaller  circle.  If  A  and  B  cross  each  other's  wake, 
A  will  enter  B's  circle  at  about  a,  and  have  the  advantage,  B  being 
then  at  b.  If  we  suppose  A  and  B  to  be  apart  a  distance  equal  to  A's 
diameter  of  circle,  that  is,  for  A  to  be  at  A',  we  will  see  that  the  posi- 
tion is  still  more  advantageous  for  A,  since  when  B  is  at  b  A  will  be  at 
a1.  If,  however,  B  turns  the  other  way  he  will  be  at  b'  when  A  is  at 
a"  or  a'",  and  A  will  therefore  have  less  advantage  if  he  started  from 
A'  than  if  he  started  from  A.  It  will  be  noticed  that  the  quicker  turn- 
ing vessel  has  the  advantage,  from  an  artillery  stand-point,  all  through. 

We  come  now  to  consider  slower  speed  balanced  by  greater  turning 
poicer. 

A  has  12  knots  speed ;  large  turning  circle,  taking  five  minutes  to 
complete. 

B  has  10  knots  speed  ;  small  turning  circle,  taking  three  minutes  to 
complete.     (See  Plate  XI,  Fig.  3.) 

I.  If  both  ships  are  in  the  usual  position  of  passing  close  to  on  op- 
posite and  parallel  courses,  and  both  turn  with  the  helm  the  same  way 
and  at  the  same  instant,  B  will  be  able  to  get  A  in  the  danger-field  j 
but  probably  before  B  cau  traverse  the  distance  between  them  A  will 
have  turned  through  enough  points  to  be  on  an  equality  with  B  as 
regards  tactical  position.  B,  however,  will  give  A  two  broadsides  for 
one  that  he  receives. 

II.  If  B  stands  on,  even  for  one  minute,  he  loses  any  possible  advan- 
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tage  he  might  have  reaped  by  an  immediate  turn.  Conversely,  if  A 
stands  on  for  one  minute  or  longer  he  will  be  clear  of  any  possible  dan- 
ger from  B's  ram.  Here,  if  B  turns  at  B  he  will  be  at  b  when  A  is  at 
a,  but  A,  being  faster,  might  put  himself  on  an  equality  before  B  trav- 
erses the  intervening  distance. 

If  B  stands  on  to  B'  before  he  turns,  he  will  be  at  &',  when  A  is  at  a. 

If  A  stands  on  to  A'  before  turning,  neither  will  have  an  advantage. 

ITT.  If  B  is  pursued  on  a  straight  line  by  A,  A  having  the  speed 
can  in  time  overtake  him.  B  turns  to  put  himself  on  an  equality  with 
A.  If  A  can  traverse  the  distance  before  B  can  turn  through  16 
points,  he  can  ram  B,  so  that  B  notwithstanding  his  turning  power 
must  succumb  to  A,  or  turn  before  A  gets  within  600  yards  of  him. 

IV.  B  must  at  all  times  endeavor  to  turn  with  his  helm  the  opposite 
way  from  A,  when  both  turn  on  passing;  for  the  reason,  by  so  doing 
he  gets  inside  of  A's  turning  circle,  where  the  poor  quality  of  his  speed 
is  least  felt. 

Y.  Should  A  pass  B  going  in  the  same  direction,  B  should  try  and 
force  him  to  turn,  by  feinting  a  ramming  attack,  and  thereby  put  A  in 
the  danger-field  by  entering  his  turning  circle.     (See  Plate  XI,  Fig.  4.) 

For  an  actual  fact,  it  would  be  very  bad  tactics  for  A.  to  take  any 
position  forward  of  four  points  on  B's  quarter.  His  best  position 
would  be  astern  of  B,  and  out  of  B's  wake. 

Slow  ships  therefore  should  have  heavy  stern  fire. 

With  tivin  screws  the  turning  circle  becomes  smaller,  and  therefore 
the  advantage  for  B  greater.  A,  the  faster,  should  avoid  turning  until 
two  or  three  minutes  after  B,  and  should  always  put  his  helm  the  same 
way  that  B  has  his. 

Lieutenant  Bethell  is  of  the  opinion,  since  rank  turning  with  twin 
screws  rex>resents  a  position  of  almost  absolute  rest,  vessels  should  avoid 
the  excessive  use  of  the  maneuvering  quality  of  their  screws,  as  the 
destruction  of  momentum  is  an  advantage  thrown  away. 

Lieutenant  de  Vaisseau  Besson,  of  the  French  Navy,  in  discussing 
the  subject  of  an  engagement  between  two  vessels,  equal  in  all  tactical 
respects,  formulates  the  conditions  in  thirteen  theorems.  Some  of  these 
have  already  been  considered  and  some  are  sufficiently  evident  from  an 
inspection  of  the  diagrams.     Others  will  be  explained. 

Theorem  1.  When  two  rams  are  in  action,  the  first  that  enters  the 
turning  circle  of  the  other  has  the  advantage.  He  can  ram  the  other 
or  force  him  to  run.  (See  Plate  XI,  Fig.  5.)  A  entering  B's  circle  can 
ram  B.  B  cannot  ram  A  at  any  point,  as  A  is  always  in  B's  circle.  B 
to  avoid  being  rammed  must  run. 

TiiKOREM  2.  When  a  vessel  enters  the  turning  circle  of  another,  in 
order  to  rain,  it  is  necessary  that  the  assailant  shall  head  within  an 
angle  formed  by  a  line  which  joins  the  two  ships,  and  a  tangent  to  the 
turning  circle  of  the  adversary  at  the  point  of  entrance.  (See  Plate 
XII,  Fig.  1) 
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It  will  be  Been  that  P>  enters  A's  circle  at  B.  The  distance  CB  is 
equal  A (7,  and  from  the  fact  that  the  figure  oCo'i?  is  a  lozenge,  the  angles 
o  and  o'  arc  equal  :  more  than  that,  oC  being  parallel  to  o'J?,  is  perpen- 
dicular to  A  />,  tangent  to  B  for  the  circle  o'.  From  these  facts  we  con- 
clude that  the  arcs  -AC  and  CnB  are  each  equal  to  arc  CmB,  and  are  con- 
sequently equal  to  each  other.  The  two  ships  describing  routes  of  equal 
length,  the  collision  will  take  place  at  C,  to  the  advantage  of  B,  he 
slightly  diminishing  his  speed  to  let  A  reach  A  slightly  ahead. 

To  the  extent  that  B  has  his  head  to  the  right  of  the  line  AB,  just  so 
much  smaller  will  be  the  arc  that  he  will  have  to  traverse  to  rain  A;  of 
course  diminishing  his  speed  to  do  this.  He  cannot  be  rammed  by  A, 
since  he  is  in  A's  circle.  The  limit  of  B's  advantage  is  when  his  head 
is  in  the  line  i>7>,  when  the  two  ships,  turning  in  opposite  directions  on 
the  same  circle,  and  will  meet  head  on  at  C.  Should  B\s  head  lie  to  the 
left  of  the  line  A  B,  she  will  be  inside  A's  turning  circle  and  safe  from 
A's  ram,  but  he  cannot  ram  A,  as  he  will  have  to  traverse  a  longer  path 
than  A  to  meet  on  A's  turning  cirele,  which  he  cannot  do,  since  their 
speeds  are  taken  as  equal.  If  B's  head  lies  to  the  right  of  the  line  B  D 
he  will  have  A  in  his  turning  circle  and  the  case  is  reversed. 

Theorem  3. — When  a  vessel,  entering  the  turning  circle  of  another, 
has  her  head  towards  her  adversary,  and  succeeds  in  ramming  him,  the 
angle  of  contact  is  equal  to  the  angle  of  the  initial  routes.  (See  Plate 
XII,  Fig.  2.) 

The  initial  route  is  the  relative  bearing  of  B  from  A,  or  the  angle  in- 
cluded between  their  courses,  or  the  angle  B  A  E  in  the  figure.  To  show 
that  B  A  E  =  HCK. 

The  initial  route  BAE  =  90° -oAG 
The  angle  of  contact  EC  JT  =  90°  -  o  C H. 

The  triangles  o  B  C,  o  A  G,  o  H  C,  are  equal ;  so  also  "the  angles  o  A 
G  and  o  C  H,  consequently  G  A  E  =  RC  K.  The  best  way  therefore  to 
enter  your  adversary's  circle  is  to  have  your  bow  on  his  middle  point, 
and  at  the  same  time  on  the  center  of  his  circle.  The  adversary  then  is 
crossing  your  bows,  and  the  angle  of  contact  will  be  a  right-angle. 

Theorem  4. — If  two  ships  are  too  near  to  run  directly  atone  another, 
and  are  steering  convergent  courses,  the  advantage,  at  any  instant,  is 
with  the  one  which  has  the  other  bearing  more  on  its  bow.  (See  Plate 
XII,  Fig.  3.) 

In  the  figure,  A  having  B  bearing  more  on  its  bow,  has  the  advantage 
from  a  ramming  point  of  view.  They  are  too  near  to  suppose  that  B, 
having  a  shorter  distance  to  traverse  to  reach  the  intersection,  will  at- 
tempt to  run  ahead  of  A. 

Theorem  5. — The  advantage  of  bearing  is  greater,  the  nearer  two 
vessels  are  together;  it  ceases  when  their  distance  is  greater  than  five 
times  the  radius  of  their  turning  circles.     (See  Plate  XII,  Fig.  4.) 

The  demonstration  of  the  part  of  this  theorem  is  evident.     B  has  the 
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best  chance  to  ram  A  at  B,  and  less  chance  to  ram  A  as  he  recedes 
towards  B',  B",  since  B  has  a  longer  distance  to  go  over.  It  will  be 
seen  by  Plate  XII,  Fig.  5,  that  A  and  B  are  six  radii  apart.  B  is  in  a 
position  most  favorable  to  ram,  and  A  is  in  the  most  unfavorable  posi- 
tion for  being  rammed.  But  A  can  turn  through  sixteen  points  and  be 
in  a  position  of  equality  with  B  before  B  can  reach  her. 

Theorem  6.  (This  theorem  refers  only  to  the  rules  of  the  road  and 
has  do  war  value.) 

Theorem  7. — When  two  rams  pass  broadside  to  broadside  each 
should  turn  towards  the  other  in  describing  their  circles  (i,  e.,  cross  each 
other's  wake)  when  they  will  meet  again  under  the  same  circumstances. 
If  they  each  turn  with  their  helms  the  same  wa}T  the  one  that  is  turned 
towards  is  at  a  disadvantage. 

Theorem  8. — In  passing  broadside  to  broadside  the  maneuver  to 
turn  under  the  stern  of  the  other,  should  be  commenced  as  soon  as 
possible. 

Theorem  9. — When  two  ships  are  together  broadside  and  broadside,  if 
they  have  the  same  diameter  of  turning  circle,  the  advantage  will  belong 
to  the  one  who  is  the  fastest,  that  is  to  say,  to  the  one  who  describes  his 
circle  in  the  least  time. 

Theorem  10. — Two  vessels  close  to,  and  broadside  to  broadside, 
having  turning-circles  of  different  diameters,  but  whose  circles  are  made 
in  the  same  time,  the  advantage  will  belong  to  the  one  that  has  the 
smaller  circle. 

Theorem  11. — When  two  rams  are  close  to,  and  broadside  to  broad- 
side, and  on  opposite  courses;  one  turning  quicker  from  greater  speed, 
and  the  other  having  a  smaller  diameter  of  circle,  the  advantage  will 
belong  to  the  one  with  the  greater  speed,  if  each  turns  under  the  stern 
of  the  other,  and  to  the  one  with  the  smaller  circle  if  they  turn  with  their 
helms  different  ways. 

Theorem  12. — Two  ships  passing  broadside  to  broadside,  on  opposite 
and  parallel  courses,  and  close  to,  describing  with  helms  in  the  same 
direction  like  turns,  there  exists  a  point  which  does  not  change,  and 
which  is  the  only  point  where  they  can  meet.  (This  point  is  hard  to 
determine,  and  the  demonstration  is  not  here  entered  into.) 

THEOREM  13, — The  quickest  method  of  approaching  another  ship  is 
to  keep  your  bow  pointed  towards  him. 

VI. 

in  the  action  between  the  Esmeralda  and  the  Huascar,  and  the  inde- 
pendeneia  and  the  Oovadonga,  in  the  Chile-Peruvian  war,  although 

nothing  DOW  in  the  way  of  naval  tactics  was  developed,  still  the  weaker 
vessels  were  bandied  with  great  Strategical  skill  by  their  captains,  who 
no  doubt    would    have  shown,  had    their  commands  been   equal  in    any 

way  to  those  of  their  antagonists,  an  intimate  knowledge  of  the  maneu- 
vering of  vessels,  and  the  employment  of  their  tactical  qualities  man 
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engagement,  which  Indeed  might  have  taught  us  some  new  lessons  in 
this  science,  as  brilliant  perhaps  as  were  the  records  of  these  officers 
for  nerve,  daring,  and  pluck.  Lieut.  T.  B.  M.  Mason,  United  States 
Navy,  tells  the  story  as  follows: 

During  the  night  of  May  20-21  the  Huascar,*  Captain  Gran,  senior  officer,  and  the 
Independenoia,1  ('apt.  J.  G.  Moore,  touched  at  Pisagua  to  make  sure,  of  the  absence  of 
the  Chilian  iron-dads.  Being  reassured,  they  continued  on,  and  at  daylight  on  the 
morning  of  the  21st,  were  seen  approaching  Iquiqui. 

-  Boon  as  Commander  Artnro  Prat,  senior  officer,  commanding  the  Esmeralda,! 
made  out  the  enemy,  he  signaled  to  Commander  Carlos Condell,  commanding  the  Cova- 
donga,  to  take  position  in  his  wake,  and  these  two  small  vessels  prepared  for  action. 
It  was  douhtless  the  purpose  of  Prat,  from  the  first,  to  tight,  though  the  disparity 
offeree  was  so  great.  He  could  not  escape  on  account  of  his  low  speed,  but  he  would 
not  have  been  much  blamed  by  the  world  at  large  if  he  had  destroyed  his  ships,  sur- 
rendering himself  and  his  crews,  or  if  after  a  few  shots  he  had  surrendered  all.  But 
Prat  was  not  the  man  to  take  advantage  of  either  of  these  methods  of  saving  life. 

*The  iron-clad  single-turret  ram  Huascar:  length,  196  feet;  beam,  35  feet  6  inches; 
depth  of  hold,  21  feet;  free-board,  4  feet  6  inches;  draught  forward,  15  feet — aft,  16 
feet;  displacement,  1,130  tons;  indicated  horse-power,  1,200;  coal  capacity,  300  tons; 
turning  capacity,  through  180°,  2  minutes  0.3  seconds;  maximum  speed,  11  knots. 
Armament:  Two  10-inch  12£  ton  300-pounder  muzzle-loading  Armstrong  rifles,  mounted 
in  a  revolving  turret,  placed  forward.  This  turret  is  on  Captain  Coles's  plan,  being 
supported  on  rollers,  and  revolved  by  hand-gearing.  The  exterior  diameter  is  22  feet. 
Owing  to  a  top-gallant  forecastle  forward,  and  the  conning  tower  and  stationary  bul- 
warks aft,  the  turret  guns  command  only  138c  of  the  horizon ;  that  is,  from  10°  on 
either  side  of  the  bow-line  to  32°  on  either  side  of  the  stern  line.  Two  40-pounder 
muzzle-loading  Armstrong  rifles,  one  on  the  starboard  quarter-deck  and  one  in  the 
stern;  one  12-pounder  muzzle  loading  Armstrong  on  the  port  quarter  deck.  These 
light  guns  are  all  mounted  on  wooden  Marsilly  carriages.  Armor:  The  side  armor, 
extending  3  feet  6  inches  below  the  load-water  line,  has  a  thickness  of  4£  inches 
abreast  the  turret  chamber,  fire  and  engine  rooms,  diminishing  to  2-J  inches  at  the 
bow  and  stern.  This  is  backed  by  10  inches  of  teak  and  an  inner  iron  skin  £-inch 
thick.  The  bow  is  re-enforced  and  shaped  for  ramming.  The  decks  are  protected  by 
2-inch  plates.  The  spar-deck  terminates  forward  in  a  small  top-gallant  forecastle, 
about  6  feet  high,  on  which  the  anchors  are  secured,  and  in  an  open  poop  aft. 

tThe  iron-clad  ram  frigate  Independencia,  built  by  Samuda,  at  Poplar  on  Thames, 
England,  in  18(>4.  Hull,  iron;  displacement,  2,004  tons;  machinery  by  Johu  Penn  & 
Sons,  old  type ;  indicated  horse-power,  1,500  ;  maximum  speed  on  trial,  April  27, 
1879,  12  knots ;  coal  capacity,  400  tons  ;  armament,  two  150-pounder  muzzle-loading 
Armstrong  rifles  on  spar-deck  pivots;  twelve  70-pounder  muzzle-loading  Armstrong 
rifles  in  broadside,  on  a  clear  gun-deck.  To  this,  at  the  outbreak  of  the  war,  were 
added  one  250-pounder  muzzle-loading  Vavasseur  rifle  on  pivot  in  bows;  one  150- 
pounder  muzzle-loading  Parrott  rifle  on  pivot  in  stern.  Armor,  4-J  inches  thick  at 
water-line,  and  about  central  part  of  battery,  backed  by  10  inches  of  teak.  Bow 
strengthened  and  shaped  for  ramming.  Condition:  hull  good;  boilers  new.  Rig, 
ship. 

tThe  sloop  of  war  Esmeralda,  built  in  England  in  1854.  Hull,  wood;  length 
between  perpendiculars,  200  feet ;  beam,  35  feet ;  draught,  14  feet ;  tonnage,  old  meas- 
urement, 850  tons;  engines,  simple,  old  type;  nominal  horse-power,  200;  screw, 
single  and  lifting ;  speed,  3  knots  ;  rig,  ship ;  armament :  original,  eight  40-pounder 
muzzle-loading  Armstrong  rifles,  in  broadside,  increased  to  fourteen  40-pounder  muz- 
zle-loading Armstrong  rifles,  broadside ;  crew,  1G<>  men ;  condition  of  hull,  old  and 
rotten ;  boilers,  very  old  and  almost  unserviceable. 


Born  April  3,  1348,  lie  was  still  a  very  young  commander.  He  had  been  a  marked  man 
in  his  service,  having  held  positions  of  the  greatest  trust;  by  his  conduct  in  the  cap- 
ture of  the  Covadonga  and  in  quelling  a  serious  mutiny  on  board  the  Peruvian  corvette 
Union  he  had  gained  a  reputation  for  gallantry;  by  being  selected  more  than  once  as 
an  instructor  in  gunnery  at  the  naval  school  he  had  proved  his  theoretical  proficiency 
in  that  all-important  branch  of  study.  Was  this  young  senior  officer  fitted  by  his  ante- 
cedents to  surrender  ?  The  answer  to  this  question  is  his  conduct  in  the  engagement 
which  was  about  to  take  place — a  fight  that  astonished  the  naval  world;,  which  estab- 
lished the  precedent  that,  no  matter  what  the  odds  be,  vessels  must  be  fought  to  the 
last,  and  which,  on  account  of  the  intelligence  and  intrepidity  that  characterized  it, 
and  on  account  of  the  harm  that  was  actually  done  to  the  powerful  opponent,  de- 
serves a  whole  page  in  the  records  of  fame. 

It  was  a  curious  combination  of  circumstances  that  brought  Grau  and  Prat  together 
in  deadly  combat,  both  to  die,  sword  in  haDd,  in  the  heat  of  combat,  within  a  few  feet 
of  the  same  spot  on  the  deck  of  the  Huascar,  each  being  at  the  time  of  his  death  the 
senior  officer  of  an  immensely  inferior  force  contending  nobly  against  great  odds. 

At  8  a.  m.  the  Huascar  fired  a  shot  that  struck  between  the  two  Chilian  vessels,  and 
the  action  immediately  became  general ;  the  Huascar  singling  out  the  Esmeralda,  and 
the  Independencia  the  Covadonga.  The  Chilian  transport  Lamar,  which  was  also  in 
port  when  the  enemy  was  sighted,  was  sent  off  to  the  southward  and  took  no  part  in 
the  fight.  After  the  firing  had  been  going  on  for  an  hour,  at  distances  varying  from 
2,000  yards  to,  perhaps,  1,000,  the  Covadonga  steered  to  the  south,  the  Independencia 
following  her  closely. 

The  Esmeralda  remained  in  Iquiqui  Harbor,  fighting  the  Huascar.  By  this  time  the 
Peruvian  soldiers  had  dragged  a  field  battery  to  the  beach,  and  opened  fire  at  dis- 
tances not  exceeding  400  or  500  yards.  Thus,  with  the  300-pounders  of  the  Huascar 
on  one  side,  and  a  field  battery  on  the  other,  the  Esmeralda  was  forced  to  abandon 
her  position  near  the  shore,  which  she  had  taken  to  avoid  a  ram  attack  from  the 
enemy,  and  go  farther  out  in  the  bay.  The  time  when  this  occurred,  and  that  at 
which  the  Huascar  first  rammed,  has  not  been  fixed  satisfactorily;  but  it  could  not 
have  been  far  from  half  past  ten,  two  hours  and  a  half  after  the  beginning  of  the 
fight.  It  appears  that  Captain  Gran  was  deterred  from  ramming  by  the  fear  of  torpe- 
does, which  he  supposed  were  placed  around  the  Esmeralda;  and  he  rammed  only 
when  the  latter  vessel  was  driven  from  the  place  which  she  had  first  occupied,  by  the 
fire  of  the  field  battery  on  shore.  The  defense  of  the  Chilian  vessel  would  have  lasted 
a  much  longer  time  if  the  fight  had  been  decided  entirely  by  the  guns.  The  Huascar 
kept  up  a  fire  from  all  her  guns  for  four  hours,  and  during  this  time  must  have  fired 
at  least  forty  shots  from  her  two  300-pounders;  yet  it  is  recorded  that  only  one  of 
these  shots  struck  the  enemy.  This  shot  passed  through  the  side,  burst  in  the  engine- 
room,  and  killed  every  one  of  the  engineers,  besides  disabling  the  engine.  The  reply 
of  the  Esmeralda  was  most  effective,  as  is  testified  by  Captain  Grau;  but  musketry 
and  40- pound  shot  are  no  match  for  7-inch  armor.  Captain  Grau  is  in  error  when  he 
speaks  of  tin;  mitrailleuse  fire  of  the  Chilians,  in  his  report;  neither  the  Esmeralda 
nor  the  Covadonga  had  machine  guns  of  any  kind.  The  Huascar  had  one  long  Gat- 
ing- 

When  the  Esmeralda  came  out  in  fche  Way  Captain  Grau  determined  to  ram  her. 
In  the  first  attempt, the  Huascar,  steaming  about  8  knots  and  steering  NE.,  struok 
fche  Esmeralda,  nearly  motionless  and  heading  N.,  on  fche  port  quarter.  The  Huas- 
car's  engine  was  stopped  when  she  was  about  one  ship's  length  from  her  adversary. 
The  blow  was  harmless.  Captain  Prat,  followed  by  one  man  only,  gallantly  sprang 
on  the  forcastle,  and,  sword  In  hand,  rushed  aft  on  fche  port  side  of  the  deok,  and  wu 
killed  by  a  musket-ball  &fc  the  foot  of  fche  turret.  The  command  new  devolved  <>n 
Lieutenant  Serrano.  The  Huascar  backed  off  and  made  at  fcbe  Esmeralds  again, 
this  tim<-,  headings.;  fche  Chilian  vessel  presented  her  bow;  fche  Huascar's  engines 
were  stopped  too  soon,  ami  she  struok  the  starboard  bow  of  fche  enemy, doing  little 
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or  no  damage.  Again  a  boarding  party,  headed  by  tlie  commanding  offleer,  Lieuten- 
ant Serrano,  leaped  on  the  Buasoar's  deck,  bnt  only  to  l>e  shot  down.  The  third  at- 
tempt of  the  Buasoar  was  better  conducted.  The  head  of  the  Chilian  vessel  had 
fallen  off  to  W.,  and  Captain  Gran,  steeling  S.,  going  lull  .speed,  and  stopping  his  en- 
gines  when  80  feet*from  the  Esmeralda,  struck  his  adversary  squarely  on  the  star- 
hoard  beam.     The  Esmeralda  sank  with  her  colors  flying  and  guns  firing. 

The  Covadonga,*  meanwhile,  was  doing  all  that  Beam  ail  ship  and  courage  could  dic- 
tate to  get  away  from  her  huge  pursuer.  She  led  along  close  to  the  shore,  crossing- 
shoal  places,  and  actually,  at,  times,  almost  in  the  hreakers.  The  Independencia, 
with  her  raw,  unskilled  gunners,  could  not  hit  the  little  craft,  though  the  vessels 
must  have  been  within  200  yards  of  each  other  several  times.  Captain  Moore,  fear- 
ing that  he  could  never  end  the  affair  with  his  gnus,  determined  to  ram  ;  this  he  tried 
three  times, and  failed  to  accomplish.  The  third  attempt  was  made  at Punta  Grueso, 
at  a  time  when  the  Covadonga  was  not  100  yards  from  the  beach  and  had  actually 
touched  on  the  reef.  Steering  about  S.SE.,  the  Independencia  aimed  an  oblique  blow 
at  the  Covadonga's  starboard  quarter,  and,  missing  her  enemy,  struck  a  rock  and 
stuck  fast.  It  appears  from  the  reports  of  both  captains,  Moore  and  Condell,  that 
the  helm  of  the  Peruvian  ship  was  not  ported  early  enough  to  prevent  her  going 
ashore,  because  a  shot  from  one  of  the  Covadonga's  70-pounders  killed  her  helmsman. 
The  only  steering-wheel  of  the  Independencia  was  the  ordinary  one  on  deck. 

It  must  have  been  11.45  a.  m.  when  the  Independencia  t  struck.  Captain  Con- 
dell, seeing  at  once  the  state  of  affairs,  turned  his  vessel,  and,  passing  along  the 
starboard  side  of  the  enemy,  coolly  took  his  position  astern  of  him  and  began  to  fire. 
It  has  been  asserted  that  the  IndependeUcia's  ensign  was  hauled  down  and  a  flag 
of  truce  hoisted,  on  account  of  the  deliberate  fire  of  the  enemy  and  her  inability  to 
return  it,  having  fallen  over  on  her  starboard  side,  and  her  lower  part  having  tilled 
with  water.  To  add  to  the  discomfiture  of  those  on  board,  a  shell  from  the  Cova- 
donga, or  an  accident,  set  fire  to  the  after  part  of  the  vessel. 

Immediately  after  the  surrender  of  the  Independencia,  and  before  she  was  taken 
possession  of,  the  Huascar,  which,  having  sunk  the  Esmeralda  at  12.10  p.  m.,  had  re- 
mained to  pick  up  the  survivors  of  her  crew,  came  around  the  western  end  of  the 
island  which  forms  the  south  side  of  Iquiqui  Bay.  She  was  about  10  miles  off,  and 
the  Covadonga,  having  evidently  disposed  of  the  Independencia,  was  steaming  rap- 
idly away.  The  Huascar,  after  speaking  her  stranded  consort  to  ascertain  whether 
there  was  any  immediate  danger  to  the  life  of  the  crew,  resumed  her  pursuit  of  the 
Covadonga.  This  pursuit  lasted  until  dark,  when  Captain  Gran,  seeing  that  there 
were  still  10  miles  between  him  and  the  chase,  and  probably  uneasy  about  the 
enemy's  iron-clad's,  whose  position  was  unknown  to  him, gave  up  the  pursuit  and 
returned  to  the  Independencia.  This  vessel  it  was  clearly  impossible  to  save,  and 
she  was  set  on  fire  and  burned. 

Nothing  could  have  been  better  than  Prat's  plan  of  action.  First  remaining  sta- 
tionary in  a  corner  between  the  island  and  the  shore,  he  limited  the  field  of  his 
adversary's  maneuvers  to  ram,  conveying  also  the  idea  that  he  was  protected  by  those 
terrors  of  modern  naval  warfare,  torpedoes.  This  impression  was  rendered  doubly 
certain  in  Captain  Grau's  mind  by  the  report  of  the  Peruvian  captain  of  the  port  of 
Iquiqui,  who  managed  to  get  aboard  the  Huascar  in  his  boat.  Again,  by  assuming 
this  position,  he  reduced  Gran  to  the  painful  necessity  of  sending  his  shell,  at  moder- 
ately short  range,  directly  towards  the  town  which  was  occupied  by  his  own  country- 

*The  gunboat  Covadonga,  captured  from  the  Spaniards  in  1866  by  the  Esmeralda. 
Tonnage,  old  measurement,  412;  engines,  old  style,  140  horse-power;  single  screw; 
maximum  speed,  5  knots;  rig,  three-masted  topsail  schooner;  condition,  hull  poor; 
engines  and  boilers  poor;  armament,  two  70-pounder  muzzle-loading  Armstrong  rifles, 
on  pivot  carriages. 

t  See  note  on  page  72. 
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men.  When  forced  by  the  fire  of  the  shore  guns,  more  dangerous,  at  that  short  range, 
against  his  wooden  walls  than  the  300-pounders  of  the  iron-clad,  he  hugged  the  shore 
as  closely  as  possible,  keeping  up  a  heavy,  well-directed  fire  from  his  guns  of  all 
kinds,  how  well  directed  the  condition  of  the  Huascar  after  the  fight  clearly  showed. 
One  shot  entered  the  turret  through  one  of  its  ports,  and  after  balloting  about  con- 
siderably, came  to  rest  without  injuring  any  one.  Had  this  been  a  shell  it  might 
have  entailed  considerable  loss.  Other  shots  cut  the  tripod  foremast  nearly  away  ; 
so  insecure  did  it  become  that  Captain  Grau  feared  that  it  would  fall,  in  which  case  it 
would  probably  jam  the  turret.  When  the  ramming  began  Prat  called  away  his 
boarders,  and,  as  already  stated,  actually  succeeded,  with  one  sergeant  of  marines,  in 
reaching  the  enemy's  deck.  Had  the  contact  been  of  longer  duration  he  would  have 
succeeded,  probably,  in  transferring  his  crew  to  the  decks  of  the  Huascar  with  a  very 
fair  chance,  according  to  Captain  Grau  himself,  of  capturing  the  vessel,  as  the  crew 
was,  with  very  few  exceptions,  very  much  demoralized.  Serrano's  attempt  failed 
from  the  same  cause.  When  the  Huascar  did  finally  succeed  in  sinking  the  Esmeralda, 
which  was  then  little  more  than  a  stationary  target,  she  injured  her  own  bow  so  se- 
verely that  extensive  repairs  were  necessary.  The  musketry  fire  of  the  Esmeralda 
was  so  well  sustained  that  it  was  thought  that  she  was  provided  with  machine  guns. 

Condell  could  not  have  done  better  with  his  little  ship.  That  he  followed  the  cor- 
rect tactics  in  keeping  close  to  the  shore  was  proved  by  the  results.  His  artillery 
fire,  which  was  continued  throughout  the  chase,  was  so  excellent  that  he  dismounted 
the  heavy  bow  pivot  of  the  Independencia  before  it  had  succeeded  in  sending  more 
than  one  shot  into  him.  What  the  effect  would  have  been  if  this  had  not  occurred 
may  be  imagined  from  the  fact  that  this  shot  entered  the  starboard  quarter,  raked  the 
whole  length  of  the  ship,  and  passed  out  on  the  port  bow.  The  other  two  guns, 
being  protected  by  iron  plating,  continued  to  fire,  with  but  moderate  results,  owing 
to  the  want  of  training  of  the  guns'  crews.  The  small-arm  fire  of  the  Covadonga 
kept  the  enemy's  crew  below  and  killed  the  three  helmsmen  at  the  critical  moment, 
according  to  Captain  Moore,  who,  like  Cax>tain  Grau,  mistook  it  for  machine-gun  fire. 

It  was  thus  that  Captain  Prat's  speech  made  to  his  officers  and  crew  before  the 
fight  was  carried  out  in  its  fullest  details.  Had  the  results  of  the  action  been  differ- 
ent it  might  have  passed  for  bombast ;  as  it  is,  it  becomes  a  fitting  text  for  the  naval 
students  of  the  future  : 

"  Children,  the  odds  are  against  us.  Our  flag  has  never  been  lowered  in  the  pres- 
ence of  the  enemy  ;  1  hope  that  it  will  not  be  to-day.  As  long  as  I  live  that  flag 
shall  fly  in  its  place,  and  if  I  die  my  officers  will  know  how  to  do  their  duty." 

Captain  Moore  was  placed  under  arrest  and  kept  a  close  prisoner  on  the  Moro  at 
Arica.  The  two  150-pounders  of  the  Independencia  were  afterwards  raised  by  the 
Peruvians  and  taken  to  Iquiqui. 

This  action,  of  course,  raised  the  blockade  of  Iquiqui,  and  about  4,000  troops,  Bo- 
livians and  1'ci  avians,  were  thrown  into  the  place,  which  was  visited  also  by  Gen« 
eral  Prado. 

Tin-  Huascar  was  considerably  injured  in  the  action,  her  tripod  mast  was  so  much 
damaged  that  it  had  to  he  removed  on  her  return  to  Callao,  her  how  leaked  from 
broken  plates,  and  her  turret  was  slightly  out  of  line.  She  continued  her  cruise, 
however,  to   the  southward.     At  Antolagasta  she  exchanged  shots   with   the  Cova- 

donga,  that  lay  inside  of  the  reef,  and  was  supported  by  three  150-pounders  mounted 

in  sand  hat  fceries  along  the  face  of  the  town. 

VII. 
TWO  SHIPS  AGAINST  ONE,— It  may   seem    strange   at    lirst    Bight    to 

suppose  that  Qow-a-days  one  vessel  would  attempt  to  cope  with  two 

nearly  Iter  size,  but  in  reality  the  t  wo  ships  must  work  together,  ami 
beat  all    limes   alive  to  succor  our  another   to   compel    victors    to   lest 
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with  them;  for  the  single  ship  might  steer  down  on  one  of  the  two 
advancing  against  her,  close  together  and  in  line  abreast,  and  when  at 

the  proper  distance  put  her  helm  over  and  rani  one,  giving  the  other  a 
broadside.  Now,  if  the  one  first  headed  for  and  to  whom  she  gave  her 
first  broadside  was  to  attempt  to  ram  her  assailant  the  chances  are 
that  she  would  run  foul  of  her  consort. 

Admiral  Randolph  says  the  proper  course  for  the  two  ships  to  pur- 
sue when  the  enemy's  single  ship  is  bearing  down  on  them  is  to  form 
on  a  line  abreast,  with  one  ship's  stern  in  a  line  with  the  other  ship's 
bow  and  two  cables  apart.  They  should  endeavor  to  keep  the  single- 
ship  between  them.  The  idea  of  the  line  of  bearing  is,  not  only  are 
the  two  ships'  gun -fire  more  effectively  arranged,  but  in  case  the  single 
ship  essays  to  ram  one  of  the  two  ships  the  other  ship  can  put  her  helm 
over  to  ram  the  rammer,  without  anything  like  the  same  danger  there 
would  be  in  an  exact  line  abreast  of  running  into  her  consort.  At  least 
this  is  Admiral  Randolph's  opinion. 

There  are  several  other  ways  that  the  consorts  might  arrange  them- 
selves, as  in  line  ahead,  or  one  might  keep  out  of  the  fight  until  the 
other  two  were  engaged,  either  in  an  artillery  duel  or  in  a  ramming 
contest,  ana  then  could  enter  the  fight  and  help  her  friend. 

If  circumstances  should  serve,  that  is,  if  there  was  plenty  of  smoke, 
which  interfered  more  with  the  two  than  it  did  with  the  single  ship,  it 
would  be  good  tactics  for  the  single  ship  if  she  could  keep  outside  of 
the  two — outflank  them  in  other  words — to  give  one  a  broadside  in 
passing  and  sweeping  up  under  the  stern  of  the  other  enter  her  turning 
circle. 

We  will  consider  A  the  single  ship,  and  Bx  and  B3  the  consorts. 

Plate  XIII,  Fig.  1,  shows  how  A  should  act. 

Plate  XIII,  Fig.  2,  shows  how  B2  should  run  for  A  if  he  attempts  to 
ram  B2,  and,  in  case  B2  escapes  ramming,  how  Bx  and  B2  must  take 
care  not  to  collide. 

Plate  XIII,  Fig.  3,  how  B1  and  B2  should  act  in  case  A  acts  as  before. 
As  soon  as  A's  ramming  maneuver  is  detected,  B2  should  put  his  head 
on  A  and  slow,  Bx  should  ram  A,  and  B2  should  turn  astern  of  the 
contestants  after  the  collision  had  occurred. 

Plate  XIII,  Fig.  4,  shows  the  danger,  according  to  Admiral  Randolph, 
of  line  abreast  and  being  close  together.  Either  all  three  will  meet  at 
one  point,  or  else  Bx  and  B2  will  collide. 

Plate  XIII,  Fig.  5,  shows  how,  in  case  A  can  outflank  the  consorts, 
he  may  force  them  into  danger  of  collision. 

Captain  Fremantle  says  that  the  best  way  for  one  vessel  to  fight  two, 
is  to  try  and  get  them  in  line  ahead,  and  that  the  best  way  for  two 
vessels  to  engage  one  is  to  keep  generally  abreast  and  far  enough  sepa- 
rated to  prevent  the  movements  of  one  from  interfering  with  the  other. 
The  two  vessels  should  strive  to  keep  the  single  vessel  between  them, 
and  on  their  bows. 
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VIII. 

To  illustrate  an  engagement  of  one  vessel  with  two  others,  we  cite 
the  combat  between  the  Peruvian  monitor  Huascar  and  the  Chilian 
iron-clads  Blanco-Eucalada  aud  Almirante  Cochrane.  The  account  is 
taken  from  Lieut.  T.  B.  M.  Mason's  work  on  the  operations  of  the  war 
between  Chili  and  Peru  : 

The  Chilian  squadron  at  Mejillones  having  coaled,  put  to  sea  during  the  night  of 
the  7th  in  two  divisions ;  the  first,  under  Commodore  Riveros,  consisted  of  the 
slower  vessels,  Blanco,  Covad onga,  and  Mathias  Cousino,  left  at  about  10  p.  m.,  and 
steered  down  the  coast  towards  Antofagasta  ;  the  second,  under  Commander  Latorre, 
consisted  of  the  Cochrane,  O'Higgins,*  and  Loa,  left  at  about  1  a.  m.  of  the  8th,  with 
orders  to  cruise  25  miles  on  and  off  Point  Angamos.  This  was  done  in  accordance 
with  telegraphic  instructions  from  the  director  of  the  war,  and  differed  slightly  from 
the  original  plan  of  the  commodore,  who  intended  to  have  moved  south  along  the 
coast  in  similar  divisions,  the  first  division  skirting  the  coast  and  looking  in  at  the 
bays,  while  the  second  stood  in  the  same  direction  but  farther  off  shore,  and  about  40 
miles  on  the  starboard  quarter  of  the  first.  Either  of  these  plans  would  probably 
have  entailed  the  same  results.  Thus  it  was  that,  at  3.30  on  the  morning  of  October 
8,  the  weather  being  fine  and  clear,  the  lookout  in  the  Blanco's  top  reported  the 
smoke  of  two  vessels  approaching  from  under  Point  Tetas,  distant  about  6  miles. 
At  daylight  the  enemies  recognized  each  other.  The  Huascar  ran  for  an  hour  to  the 
southwest  at  full  speed,  making  about  10f  knots  with  sixty  revolutions  and  au  aver- 
age pressure  of  25.5  pounds  of  steam,  the  Blanco  and  Covadonga  following,  making 
about  1\  knots.  The  Mathias  Cousino  was  sent  in  towards  Antofagasta,  but  later 
turned  to  the  northward  and  followed  her  consorts.  Commodore  Riveros  saw  imme- 
diately that  the  chase  was  hopeless  ;  still,  on  the  chance  of  an  accident,  to  the  ma- 
chinery of  the  Huascar  or  her  consort,  or  of  their  turning  to  the  northward  and 
being  cut  off  by  the  secoud  division,  he  determined  to  continue  it. 

It  has  been  asked,  and  with  good  reason,  whether  the  results  of  the  battle  might 
not  have  been  different  had  the  Peruvian  ships  engaged  the  Chilians  at  this  time.  It 
is  true  that  the  Uniou  was  a  much  more  powerful  vessel  than  the  Covadonga,  and 
that  both  she  and  the  Huascar  had  a  great  advantage  in  speed.  When,  however, 
we  consider  that  the  Admiral's  orders  were  very  explicit,  and  wisely  so,  that  he  should 
run  no  risks  with  his  ships,  as  the  loss  of  the  Huascar  would  give  the  Chilians  the 
command  of  the  sea,  it  does  not  seem  strange  that  he  should  have  attempted  to  escape. 
Admiral  Gran,  finding  that  he  was  rapidly  distancing  his  pursuers,  turned  to  the 
northward  at  about  5.40,  and  eased  his  engines  by  reducing  the  revolutions  to  fifty - 
three.  Having  been  on  deek  all  night,  he  now  lay  down  for  some  much  needed  rest. 
At  about  7.15  smoke  was  seen,  from  the  Huascar,  on  the  horizon  to  the  northwest, 
and  at  7.30  she  having  stood  slightly  to  the  westward  to  reconuoiter,  the  Cochrane t 


*  The  corvette  O'Higgins,  wooden  hull,  built  in  England  in  1867.  Length  between 
perpendiculars,  217  feet;  beam,  35  led;  mean  draft,  15  feet  0  inches ;  displace- 
ment, 1,670  tons;  engines, simple,  old  type;  screw,  single  and  lifting;  speed,  8  to  lo 
knots;  rig, ship;  armament,  three  7-ton  muzzle-loading  Armstrong  rifles,  on  pivot 
carriages;   two  70  pounder  mii/.zle-loading  Armstrong   lilies,  in   broadside;    four  40- 

pounder  muzzle  loading  Armstrong  rifles,  broadside;  number  of  crew,  160  men  ;  con- 
dition, hull  fair;  boilers  very  old  and  poor. 

tThe  armored,  box-casemated,  sea-going  rams  Almirante  Cochrane  and  Blanco  Kn- 
calada,  Lengj  b  beta  ecu  perpendiculars  vrasdlO  feet ;  beam,  45  feel  9  inches;  draught, 
forward,  18  feet  8  inches— aft,  19  feet  8  Inches;  height  of  battery  above  water  line,  .'» 
feet  6  inches;  displacement,  3,560  tons;  engines,  two  pair,  compound,  horizontal  trunk  ; 
horse-power,  2,960 ;  screw-propellers,  2;  speed,  measured  mile,  L2.8  knots. 

The  armament  consists  of  six  0-inch  12-ton  muzzle-loading  Armstrong  rifles,  mounted 
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and  her  consorts  were  recognized.    The  Huascar  was  seen  at   about  the  same  time 

from  the  Cochrane'*  top,  and  t  lie  Loa  was  sent  to  reoonnoiter.      Admiral  ( Iran,  who  had 

now  come  on  deck,  probably  fell  confident  that  he  conld  elude  the  Cochrane,  as  her 
speed,  aocording  to  the  latest  information  in  his  possession,  was  only  8  knots,  and 
Btood  tor  a  short  time  towards  the  Loa.  Finding,  however,  that  the  Cochrane  was 
ohanging  her  bearings  more  rapidly  than  he  had  anticipated,  he  stood  more  to  the 
east,  and  ordered  full  speed.  The  Union,  whiohhad  remained  on  the  llnaseafs  port 
quarter,  now,  at  about  7.45,  crossed  her  stern  and  passed  to  starboard  of  her  at  full 
speed.  From  this  moment  this  vessel,  if  is  alleged,  by  order  of  the  Admiral,  made  the 
best  of  her  way  to  Ariea,  followed  until  dark  by  the  O'Higgins  aud  Loa.  The  con- 
duct oft  lies*'  three  commanding  officers  has  been  much  commented  upon ;  the  fust 
for  not  engaging,  the  others  for  not  continuing  the  pursuit.  The  three  iron-clads 
were  now  about  8,000  yards  distant  from  each  other.  Grau  saw  that  his  only  chance 
of  escape  lay  in  his  speed.  At  9.10,  as  the  Cochrane  had  approached  to  within  less 
than  4,000  yards,  and  it  was  evident  that  she  could  cross  his  bows,  he  ordered  the 
crew  to  quarters,  and  shortly  afterward  entered  his  conning-tower  alone.  Iu  going 
to  quarters  an  accident  occurred  in  shifting  the  lead  from  the  ordinary  steering- wrheel 

on  Scott  mnzzle-pivoting  carriages,  in  a  central-box  battery,  with  double  re-entering 
forward  and  after  ports,  this  arrangement  permitting  the  forward  gun  on  each  side  a 
train  from  right  ahead  to  abeam,  the  central  gun  from  70°  forward  of  the  beam  to  35° 
abaft  the  beam,  and  the  after  one  from  abeam  to  right  astern.  Each  ship  carried, 
besides,  one  20-pounder,  one  9-pounder,  and  one  7-pounder.  The  Blanco  Encalada 
carries  two  1-inch  ^-pounder  Nordenfelt  machine  guns,  one  on  each  end  of  the  bridge, 
and  the  Almirante  Cochrane  one  mounted  on  the  knight-heads  forward.  After  the 
battle  of  Angamos  several  Hotchkiss  revolving  guns  were  added  to  the  armaments  for 
use  against  torpedoes. 

Iu  addition  to  these  light  guns  12  picked  riflemen  in  action  are  stationed  in  the  fore 
and  main  tops,  protected  from  observation  by  screens.  The  battery  is  1\  feet  high, 
the  armor  is  in  two  strakes,  the  lower  of  which  is  8  inches  and  the  upper  6  inches 
thick  on  the  sides  and  forward  part,  while  on  the  after  part  both  have  a  uniform 
thickness  of  4^  inches.  The  armor  is  backed  by  about  14  inches  of  teak,  inside  of 
which  is  a  thin  iron  skin.  The  armored  transverse  bulkheads  forming  the  forward 
and  after  ends  of  the  casemate  extend  below  the  water-line.  The  iron  double- 
bottomed  hull  is  divided  by  seven  water-tight  transverse  bulkheads,  and  is  protected 
around  the  water  line  by  an  armor-belt  9  feet  wide  in  three  strakes.  The  middle 
strake  is  9  inches  thick  amidships,  while  the  other  two  are  6  inches,  all  of  them  taper- 
ing to  a  uniform  thickness  of  4-£  inches  at  bow  and  stern.  The  teak  backing  behind 
the  armor-belt  has  an  average  thickness  of  10  inches,  and  the  whole  of  the  armor  and 
backing  is  fastened  to  a  double  thickness  of  skin  plating,  supported  by  massive  angle- 
iron  frames  on  the  inside  aud  longitudinal  angle-iron  guides  on  the  outside.  The  upper 
deck,  which  is  flush  with  the  upper  edge  of  the  armor-belt,  is  protected  by  3  inches 
of  armor  near  the  casemate  and  2  inches  at  the  bow  and  stern.  The  casemate  over- 
hangs the  side  about  3  feet. 

It  is  reported  that  these  vessels  when  in  good  condition  make  10  knots  per  hour  on 
a  coal  consumption  of  from  30  to  35  tons  per  day.  Their  coal-bunker  capacity  is  254 
tons.  They  are  bark-rigged  and  have  a  complement  of  300  men.  They  can  fire  their 
guns  by  electricity,  and  their  steam  launches,  of  ordinary  type,  are  fitted  to  carry 
spar  torpedoes.  Beside  its  regular  armament  each  carries  a  rocket  tube  and  rockets. 
Neither  is  fitted  for  torpedoes. 

The  stem  is  a  solid  casting,  ram-shaped,  and  strengthened  by  backing  and  bracing. 
The  ram  extends  7  feet  6  inches  beyond  the  bowr,  and  the  point  is  6  feet  9  inches  below 
the  water-line.  Condition  of  the  hulls,  good;  Blanco's  bottom  very  foul ;  Cochrane's 
better,  as  she  had  been  taken  to  England  to  be  docked  and  cleaned.  The  Blanco's 
bottom  is  sheathed  with  wood  and  zinc. 
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under  the  poop  to  the  fighting  one  in  the  turret-chamber  under  the  conning-tower. 
This  caused  the  Huascar  to  yaw  considerably  whilst  a  makeshift  tackle  was  being 
rigged.  At  9.25  the  Cochrane,  beiug  about  o.(  (JO  yards  distant,  the  Huascar  opened 
fire  with  her  turret-guns.  The  second  shot,  ricocheting  ahead  of  the  Cochrane,  en- 
tered her  unarmored  bows,  and  after  smashing  the  galley  and  causing  some  slight 
damage  fell  on  deck  without  exploding.  At  this  time  the  Blanco  was  about  6  miles 
astern.  The  Cochrane  did  not  answer  these  shots,  but  stood  on  until  within  "2,000 
yards,  when  she  opened  fire.  One  of  her  first  shots  penetrated  the  Huascar's  armor 
on  the  port  side  and,  exploding,  entered  the  turret-chamber,  where  it  set  fire  to  the 
light  wood-work,  killed  and  wounded  twelve  men,  some  of  whom  were  at  the  winches 
used  to  revolve  the  turret,  and  drove  its  own  fragments  and  debris  of  all  kinds  under 
the  turret-trucks,  which  it  jammed  for  the  time  being.  A  10-inch  300-pounder  Pal- 
riser  chilled  shell  from  the  Huascar,  fired  at  a  range  of  600  yards,  struck  the  Coch- 
rane's  starboard  side-armor  at  an  angle  of  30°.  The  plate,  which  was  6  inches  thick, 
was  indented  or  scored  out  to  a  depth  of  3  inches,  the  bolts  were  moved,  and  the  back- 
ing was  forced  in;  a  beam  was  also  broken.     The  shell  probably  broke  up. 

At  9.40  the  Huascar  stood  a  little  to  port  with  the  intention  of  ramming  the  Coch- 
rane, but  the  latter  prevented  this  by  turning  an  equal  amount  to  port  aud  steering 
a  parallel  course.  At  9.45  the  conning- tower  was  struck  by  a  shell,  which  exploded 
in  it,  shattering  it  very  much  and  blowing  Admiral  Grau  to  pieces — only  one  foot  and 
a  few  fragments  being  found.  Admiral  Grau  usually  directed  the  movements  of  his 
vessel  with  his  head  and  shoulders  out  of  the  top  of  the  tower;  the  shel  1 ,  therefore 
must  have  hit  him  at  about  the  waist.  The  concussion  from  this  shot  caused  the 
death  of  Lieut.  Diego  Ferre",  the  admiral's  aide,  who  was  at  the  fighting- wheel,  sepa- 
rated from  the  conning-tower  by  a  light  wooden  grating  only.  This  officer's  body 
was  mistaken  for  that  of  his  commander,  and  caused  the  erroneous  statements  which 
appeared  at  the  time  of  the  combat.  No  wounds  were  found  on  Lieutenant  Ferrers 
body.  Part  of  this  shot  also  disabled  the  fighting-wheel,  and  the  vessel  turned  to 
starboard  and  ran  to  the  eastward  until,  the  damage  having  been  repaired,  she  was 
again  headed  north.  About  this  time  a  shell  penetrated  the  armor  of  the  turret  (now 
trained  on  the  port  quarter)  in  its  thickest  part  to  the  left  of  the  port  of  the  right 
gun,  killing  and  disabling  most  of  the  guns'  crews.  Among  the  former  were  the  two 
gun-captains,  and  among  the  latter  Commander  Meliton  Carbajal,  chief  of  staff,  who 
had  come  to  inform  the  second  in  command,  Commander  Elias  Aguirre,  that  he  was 
uow  in  command.  This  shot  furnishes  the  data  for  the  killing  effect  of  the  projectile 
fired  experimentally  at  the  Glatton  some  years  ago,  which  by  a  curious  coincidence 
struck  exactly  the  same  part  of  the  turret.  Relief  crews  weie  sent  to  the  guns,  but 
the  firing  became  very  wild,  as  the  men  were  comparatively  inexperienced.  The  right 
gun  had  been  disabled  by  the  shot  above  mentioned,  which  bent  the  right  compressor 
and  cap-square.  Lieutenant  Rodriguez,  while  looking  out  of  one  of  the  gun-ports, 
had  his  head  taken  oil'.  An  eye-witness  reports  that  the  native  part  of  the  crew  was 
much  demoralized  by  the  Loss  of  their  commander.    The  cabin  and  wardroom  were 

full  of  men  and  officers,  some  wounded  and  many  refugees  from  the  upper  deck,  from 

which  even  one  had  been  driven  by  the  Nordenfelt  and  small-arm  lire  of  the  enemy, 

The  Cochrane  now  attempted  to  ram,  coming  at  right  angles  to   her  adversary 

firing  her  starboard  bow  gun  at  200  yards;  the  center  gun  missed  fire.    She  missed 

the  Huascar  and  passed  about  live  yard  ,  astern  of  her.  A  shot  from  one  (if  the  Coch- 
rane', port  guns  pierced  I  he  armor  of  her  opponent  on  the  starboard  quarter,  cxplod- 

ingand  doing  much  damage,  including  carrying  away  the  iron  tiller-block,  which 
served  as  a  had  for  both  ordinary  and  lighting  wheel  ropes.    The  rluasoar no* 
beaded  to  the  eastward.    A  shell  pierced  the  armor  abreast  the  engine  room,  cover 

ing  the  engines  will)  drbri.s,  and  killing  and  wounding  several  persons  in  |he  engine- 
room  gallery.      Among  the  Latter  Were  Surgeon  Tavara  and    Mr.  Griffiths,  the   master 

of  the  schooner  Coquimbo,  captured  a,  few  days  before,  ami  whose  crew  were  forced 
to  render  service  during  the  action.    The  relieving-tackles,  which  had  a  \<r\  bad 
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lead  behind  the  transoms  in  the  admiral's  cab  id,  were  now  manned.    The  steering 

was  very  uncertain,  as  Commander  Aguirre  had  to  conn  the  vessel  from  one  of  the 
lookout  hoods  of  the  turret,  and  the  word  had  to  be  passed  clear  aft  on  the  lower 
deck  to  the  men  at  the  relieving  tackles.  The  Cochrane  again  attempted  to  ram  the 
Hnascar,  firing  her  starboard  bow  gun  as  before  at  200  yards,  and  coming  on  at  right 
angles  with  the  center  guns  trained  abeam  with  three  decrees  depression.  She  again 
missed  her  blow,  ami  passed  astern.     The  center  gun  was  being  loaded  at  this  time. 

It  was  now  about  10.10,  and  the  lilaueo  arrived  on  the  scene  of  action,  passing  be. 
tween  the  Hnascar  and  the  Cochrane  just  as  the  latter  was  preparing  to  ram  a  third 
time.  Tiie  Cochrane,  to  avoid  the  imminent  danger  in  which  she  wras  placed  by  her 
Consort's  ram,  was  forced  to  turn  to  port  and  then  to  the  northward,  increasing  her 
distance  to  1,200  yards.  The  Hnascar  turned  to  starboard  and  headed  for  the 
Blanco  with  the  intention  of  ramming  her,  at  the  same  time  firing  some  ineffectual 
shots  in  her  direction.  The  Blanco  sheered  to  starboard  also,  and  passing  at  about 
25  yards'  distance,  poured  a  broadside  into  her  stern,  which  killed  or  wounded  all  of 
the  men  at  the  relieving-tackles,  and  also  many  of  the  wounded  and  others  assembled 
in  the  officers'  quarters.  The  wounded  were  now  removed  to  the  coal-bunkers  and 
store-rooms.     The  Hnascar  now  stood  to  the  westward. 

On  account  of  the  number  of  shots  which  had  traversed  the  smokestack,  driving 
down  soot,  debris,  and  smoke  into  the  fire-room,  it  wras  impossible  to  see  the  gauges. 
The  water  fell  too  low  in  one  of  the  boilers,  which  allowed  the  tubes  to  be  burned 
through,  and  caused  a  great  escape  of  steam.  This  led  the  Chilians  to  believe  that 
they  had  struck  one  of  the  boilers.  The  small-arm  fire  at  some  previous  time  killed 
and  disabled  three  out  of  the  four  men  stationed  at  the  Gatling  gun  in  the  Huascar's 
top,  although  protected  by  a  boiler-iron  screen.  The  fourth  man  went  below.  This 
must  have  been  done  by  the  small-arm  men  in  the  Chilian  tops;  the  latter  were 
higher  than  that  of  the  Huascar,  which  had  no  top  covering  or  hood.  The  breast- 
high  shield  bore  no  evidence  of  having  been  penetrated  from  below.  At  10.25  the 
Huascar's  colors  were  shot  away  at  the  flag-staff,  and  for  some  moments  she  was  sup- 
posed to  have  surrendered,  and  all  firing  ceased.  A  loader  at  one  of  the  guns  went 
aft  and  hoisted  another  flag  at  the  gaff.  A  shot  about  this  time  penetrated  the  tur- 
ret of  the  Huascar,  killing  or  mortally  wounding  every  man  in  it,  including  Com- 
mander Aguirre.  Some  idea  of  the  terrible  effects  of  this  shot  may  be  drawn  from  the 
fact  that  when  this  officer's  body  was  found  and  identified,  all  the  upper  part  of  the 
head  was  gone,  the  lower  jaw  only  remaining,  four  wounds  on  the  right  leg,  a  cut 
across  the  stomach,  and  six  body  wounds  ;  the  right  shoulder  and  arm  had  disap- 
peared entirely.  He  was  standing  at  the  time  to  the  left  and  rear  of  the  left  gun, 
with  his  head  in  the  sighting- hood.  Lieutenant  Palacios  was  terribly  wounded  by 
this  shot.  At  Commander  Latorre's  urgent  request  Palacios  wras  sent  on  board  the 
next  northern-bound  mail  steamer,  but  died  before  reaching  Lima. 

The  command  had  devolved  upon  the  fourth  officer,  Lieutenant  Pedro  Garezon. 
The  vessel  was  almost  unmanageable  and  on  fire  in  several  places;  still  the  engines 
were  kept  going,  and  the  left  turret  gun  was  fired  occasionally.  The  Cochrane  now 
returned  and  again  tried  to  ram;  she  was  only  prevented  from  doing  so  by  the  chance 
movements  of  the  Huascar.  Both  Chilian  ships  now  followed  the  Huascar,  using  the 
bow  and  center  guns,  accompanied  by  an  unceasing  shower  of  small-arm  and  ma- 
chine-gun projectiles.  The  Cochrane  was  struck  during  the  action,  probably  when 
she  turned  off  to  give  place  to  the  Blanco,  by  a  shell  which  entered  her  unarmored 
stern  and  caused  considerable  damage,  wounding  ten  men,  of  whom  two  afterwards 
died.  The  Covadonga  now  came  up  and  succeeded  in  putting  herself  on  record  by 
firing  one  gun.  Lieutenant  Garezon,  after  calling  a  couucil  of  surviving  officers,  sent 
Sub-Lieutenant  Ricardo  Herrera  to  the  chief  engineer  with  orders  to  attempt  to  sink 
the  vessel  by  opening  her  valves.  Chief  Engineer  MacMahon  and  his  assistants  suc- 
ceeded in  partially  accomplishing  this  by  opening  the  circulating-valves  of  the  con- 
densers, to  do  which  they  had  to  stop  the  engines.     They  were  at  work  on  the  bonnet 
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of  the  main  injection- valve  when  Lieutenant  Simpson  of  the  Cochrane  interfered,  re- 
volver in  hand.  While  this  was  going  on  below  some  of  the  men  forward  crawled  np 
through  the  fore-hatch  and  waved  towels  and  handkerchiefs,  seeing  which  the  Chilians 
ceased  firing.  The  liag  was  then  hauled  down.  As  the  Huascar's  engines  did  not 
stop  at  first,  they  were  going  to  reopen  fire  when  she  became  motionless,  probably  for 
the  reason  already  stated.  She  was  immediately  boarded  by  boats  from  the  Cochrane, 
under  Lieutenant  Simpson,  and  from  the  Blanco,  under  Lieutenant-Commander  Cas- 
tillo, chief  of  staff  to  the  commodore;  with  them  came  surgeons  and  engineers. 

It  has  been  asked,  of  what  use  would  the  Whitehead  system  of  torpedoes  have  been 
in  such  an  action?  The  answer  would  seem  to  be  that  the  Whitehead  or  any  of  the 
diverging  systems  would  have  proved  to  be  dangerous  and  suicidal.  The  spar  type 
alone  might  have  been  used.  It  is  worthy  of  note  that,  while  the  Chilian  vessels  could 
always  bring  some  of  their  guns  to  bear  on  the  Huascar,  the  Huascar  found  herself  in 
many  positions  where  only  sheering  would  bring  her  guns  to  bear  on  them.  In  fact, 
this  action  tends  to  prove  that  an  all-round  fire,  even  inferior  in  sitigle  guns,  will  have 
a  great  advantage  over  a  r^reponderance  of  fire  within  only  given  limits. 

IX. 

Two  vessels  against  two. — In  two  vessels  against  two  we  can- 
not follow  the  tactics  of  two  against  one.  The  ships  must  work  together 
or  there  is  danger  of  two  combining  on  one.  The  two  vessels  should 
keep  within  one  cable  of  one  another,  and,  according  to  Captain  Fre- 
mantle,  in  line  abreast,  and  according  to  Admiral  Randolph  in  his  modi- 
fication of  line  abreast.  Both  authorities  agree  that  they  must  act  to- 
gether and  try  to  isolate  one  of  the  enemy  and  combine  on  him. 

It  may  be  laid  down  as  a  maxim  that  vessels  engaging  two  and  two, 
the  advantage  is  with  that  side  whose  ships  are  close  together. 

Plate  XIII,  Fig.  G,  exemplifies  this,  the  ships  being  in  Admiral  Ran- 
dolph's formation.  A!  and  A2  are  nearest  together.  Bx  in  order  to  ram 
A]  at  x  must  put  his  helm  down  the  same  instant  that  Ax  does,  and 
therefore  must  have  anticipated  Ai's  move,  which  is  not  likely. 

Plate  XIII,  Fig.  7,  shows  when  Bx  and  B2 choose  to  attack.  Ai  and  A2 
are  in  closer  formation.  A2  can  see  B2's  move  to  ram  AY  well  marked 
before  he  need  put  his  helm  down  to  ram  B2  at  x. 

Three  ships  against  two. — The  general  rule  is  tor  each  side  to 
strive  and  ram  the  enemy's  ships  furthest  off.  The  two  ships,  keeping 
well  together,  should  try  and  ram  the  two  ships  furthest  off  of  the  line. 
Other  than  this  rule  there  is  no  special  tactics  for  the  two  ships  to  use. 
The  point  to  strive  for  is  to  use  both  of  your  ships  on  one  of  the  enemy 
if  you  can. 

For  the  three  ships,  a  formation  is  best  where  two  of  the  ships  are  in 
Line  abreast,  or  in  a  modification  of  it,  and  the  third  ship  is  kept  in  the 
rear,  ready  to  assist  either  of  her  consorts  which  may  be  attacked. 
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CHAPTER    VI. 

THE  ADMIRAL  AND  HIS  FLEET. 
I. 

The  commander-in-chief  of  a  fleet  in  time  of  war  lias  from  the  outset 
a  very  complex  duty  to  perform,  viewed  from  a  tactieal  standpoint.  Not 
only  must  he  be  able  to  exereise  his  fleet  in  the  various  evolutions,  and 
to  classify  and  to  arrange  his  ships  in  line-of-battle  according  to  their 
values  as  regards  speed,  armament,  and  turning  qualities,  but  he  must 
know  just  what  types  of  vessels  are  suited  to  compose  his  squadrons, 
in  order  that  he  may  undertake  the  work  cut  out  for  him. 

To  discuss  only  that  part  of  the  Admiral's  duty  which  relates  to  fight- 
ing his  fleet  on  the  open  sea  or  on  the  enemy's  coasts,  or  to  defending 
his  home  ports,  comes  more  within  the  province  of  these  pages. 

He  must  have  an  intimate  acquaintance  with  the  signal-book,  and  in 
it  should  be  laid  down  his  plans  of  "battle  and  the  lines  of  action  that 
will  be  followed  in  an  engagement.  These,  in  common  with  all  other 
tactical  maneuvers,  should  be  thoroughly  discovered  to  his  captains. 

The  Admiral  must  be  versed  in  naval  strategy,  and  ther^  are  cer- 
tain rules  governing  its  general  principles  which  he  must  ever  keep  in 
mind.     Captain  Fremantle  formulates  them  as  follows  : 

1st.  In  any  fleet  intended  for  action  on  the  open  sea  the  ships  must  be  so  far  alike  as 
to  be  able  to  act  together  against  the  enemy  in  any  tactical  evolution  which  the  Ad- 
miral may  require  to  be  performed. 

2d.  If  special  ships,  such  as  rams,  gunboats,  or  torpedo  vessels,  are  attached  to  a 
fleet,  they  must  act  independently  of  other  ships,  according  to  a  prearranged  plan, 
in  which  all  their  peculiar  qualities  may  be  best  developed. 

Since  the  problem  to  be  solved  is  how  one  squadron  is  to  gain  an  ad- 
vantage over  another  of  equal  force,  we  think  that  the  solution  may  be 
summed  up  in  the  following  maxims  : 

1st.  Surprise  an  enemy  and  attack  him  when  he  is  unprepared. 

2d.  Overwhelm  a  portion  of  his  force  with  the  whole  of  yours. 

There  are  certain  main  objects  to  be  clearly  borne  in  mind  which  fol- 
low from  these  maxims.  These  are,  primarily,  so  to  form  the  fleet  that 
it  may  not  offer  any  isolated  portion  to  the  enemy's  attack,  and  that  the 
whole  fleet  may  readily  be  brought  into  action  to  repel  attack;  secondly, 
so  to  maneuver  as  to  be  able  to  concentrate  your  force  on  a  point  of  the 
enemy's  formation. 

To  carry  out  these  objects  certain  tactical  action  must  be  resorted 
to;  for  instance,  disguising  to  the  last  moment  from  the  enemy  your 
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plan  of  action,  so  that  it  may  come  to  him  in  an  unexpected  way  or  from 
an  unexpected  quarter,  such  as  getting  him  between  two  fires  or  mass- 
ing on  one  of  his  flanks.  To  do  this  will  require  thorough  drill,  the 
most  perfect  discipline,  and  a  complete  knowledge  of  naval  tactics. 

According  to  Captain  Eivet,  certain  strategical  considerations  will  in- 
fluence the  determination  of  the  commander-in-chief  as  to  whether  he 
should  force  an  action  or  avoid  it  if  he  can.  Among  them  will  be  found 
the  following: 

Are  the  nearest  coast  ports  friendly,  neutral,  or  inimical? 

What  are  their  distances,  and  how  do  they  bear  ? 

Can  re-enforcements  be  depended  upon  during  the  action  % 

In  what  direction  can  it  be  reasonably  hoped  that  these  re-enforce- 
ments will  appear? 

It  may  be  set  down  as  a  maxim  that  a  fleet,  in  any  formation,  if  it  dis- 
covers the  enemy  near  at  at  hand,  as,  for  instance,  through  the  lighting 
up  of  a  fog  or  coming  around  a  point  of  land,  and  this  enemy  in  the  midst 
of  performing  an  evolution,  it  is  the  duty  of  the  commander-in-chief  o& 
the  formed  fleet  to  charge  the  other,  even  if  the  formation  then  in  is 
not  a  good  one  for  attack,  and  the  formation  the  maneuvering  fleet  m 
striving  for  is  better  than  his  own. 

In  modern  warfare,  with  great  clouds  of  smoke  and  rapidly  moving 
vessels,  it  will  be  with  great  difficulty  that  friend  can  be  distinguished 
in  action  from  ioe.  To  prevent  accident,  it  is  possible  that  nations  will 
assume  some  color  or  some  distinguishing  mark  for  their  fleets,  as  they 
have  color  and  cut  for  their  army  and  navy  uniforms.  We  can  con- 
ceive of  a  weak  fleet,  as  a  piece  of  strategy,  assuming  the  enemy's  liv- 
ery, and  adopting  some  other  means  of  distinction,  for  the  time  being, 
which  will  permit  them  to  be  recognized  by  their  friends. 

Lieutenant  Campbe  1  says  : 

I  look  upon  the  system  of  communication  between  the  Admiral  and  his  fleet  as  vi- 
tally important  to  the  success  of  an  action  in  the  present  time  and  in  the  future,  even 
more  than  in  days  gone  by. 

Keferring  to  his  own  Navy,  Mr.  Campbell  says : 

With  soft  coal,  as  now  carried,  it  is  literally  impossible  to  make  out  the  Admiral's 
signals,  and  this  is  still  more  palpable  when  topgallant  masts  are  down  and  the  ship 
is  clear  for  action. 

Coal,  therefore,  for  purposes  of  fighting  at  sea,  must  be  smokeless. 
Since  we,  in  our  Navy,  burn  generally  anthracite  coal,  we  are  to  a  great 
degree  spared  the  annoyance  of  smoke,  but  whether  we  can  develop  the 
same  high  engine-power  with  this  fuel  which  can  be  done  with  the  softer 
coals  we  Leave  to  others  to  decide.  In  a  pitched  battle,  though,  the 
enemy's  smoke  puts  us  all  in  the  same  category. 

As  this  will  be  the  case,  battle  signals  must  be  very  simple.  Then* 
should  never  be  a  hoist  of  more  than  three  Hags,  and  shapes  should  be 
substituted  for  colors,  if  possible,  such  as  is   used  in  Distant  Signaling 
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according  to  tbe  International  Code.     Still  better,  signals  made  up  of 
cones,  double  cones,  cylinders,  and  balls  should  be  employed. 

Most  authorities  agree  that  in  action,  on  account  of  smoke,  tbe  weather- 
gauge  is  almost  as  necessary  now  us  it  was  considered  to  be  in  the  days 
of  Rodney  and  Nelson.  There  are  tacticians,  however,  who  believe  that 
this  position  does  not  possess  the  merit  claimed  for  it,  and  prefer  to 
have  the  wind  set  in  a  direction  that  will  bring  it  abeam  tor  each  vessel 
when  attacking.  Lieutenant-Commander  Goodrich,  U.  S.  N.,  says  that 
the  weather-gauge  prevents  you  from  seeing  where  your  missiles  strike, 
a  very  necessary  point  to  be  sure  of.  Under  all  circumstances,  we  be- 
lieve that  the  Admiral  should  so  maneuver  his  command  as  to  be  on  the 
weather  end  of  his  line. 

Ships,  in  all  probability,  will  have  to  coal  on  the  open  sea,  as,  for  in- 
stance, when  maintaining  a  blockade  or  in  long  voyages,  especially  if 
sail  power  is  still  further  reduced.  Probably  no  nation  has  had  greater 
experience  in  this  respect  than  our  ow  n,  and  in  the  event  of  war  now, 
unquestionably  our  experience  will  be  still  further  enlarged,  as  we  have 
no  colonies  upon  which  we  can  rely,  and  coal  undoubtedly  will  be  con- 
sidered contraband  of  war.  Several  methods  for  coaling  on  the  open  sea 
have  been  proposed,  and  one  suggested  by  Lieut.  R.  S.  Lowry,  of  the 
British  Navy,  seems  to  possess,  at  least,  the  claim  of  novelty.  His  plan 
is  substantially  as  follows : 

In  coaling  at  sea  the  coals  should  be  taken  on  board  with  the  vessel 
steaming  ahead,  especially  if  there  is  any  sea  on,  as  will  likely  be  the 
case  nine  days  out  of  ten.  A  steamer  should  be  fitted  to  carry  a  cargo 
of  coal  already  put  up  in  "  carriers,"  which  resemble  somewhat  the  life- 
cars  now  used  on  sea-coasts  to  save  life.  Each  carrier  holds  one  ton  or 
less.  The  collier  is  towed  on  the  quarter  of  the  ship,  and,  besides  the 
towing  hawser,  there  is  a  jack-stay  from  the  quarter  of  the  collier  to  the 
bow  of  the  ship.  The  carrier  is  hauled  along  this  last  line  in  the  water, 
and  taken  on  board  the  ship  by  a  yard  and -stay,  if  coaling  over  all,  or 
by  yard-arm  purchase  and  gurnet  if  coaled  through  a  port.  The  empty 
carriers  are  sent  back  the  way  they  came. 

The  strategic  value  of  coaling  points  is  apparent.  Nations  with  navies 
must  make  sure  in  time  of  peace  that  their  vessels  will  not  be  rendered 
useless  in  time  of  war  through  a  lack  of  fuel-supply.  This  supply  may 
be  divided  into  two  classes,  fixed,  or  coal  stations,  and  movable,  or  by 
steamers  using  a  temporary  base.  Probably  the  carrying  on  of  a  war 
will  exact  both  systems  being  in  a  degree  maintained.  Each  has  its 
advantages,  but  undoubtedly  the  last  category  presents  the  greatest 
number. 

We  have  said  that  a  necessity  for  coal  supply  must  be  met  in  a  time 
of  peace;  that  is,  either  the  coaling  station  must  be  protected  by  dip- 
lomatic methods,  or  else  by  regular  fortifications  and  marine  defenses. 
In  most  cases  this  last  condition  would  necessitate  purchase  of  the  ter 
ritory,  and  the  coal  station  immediately  partakes,  more  or  less,  of  the 
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nature  of  a  colony.  In  time  of  war  this  station  will  have  to  be  guarded 
by  vessels,  which  could  be  otherwise  employed,  and  therefore  develops 
at  once  a  disadvantageous  aspect.  Again,  it  may  be  a  long  distance 
from  the  theater  of  war,  in  which  case  no  small  percentage  of  fuel  will 
be  burned  by  a  vessel  going  to  this  station  and  returning  to  her  duties 
with  the  fleet.  Another  point :  the  enemy  will  do  his  best  to  capture  it, 
and  since  ships  will  probably  have  to  keep  up  the  supply  at  this  depot, 
he  will  try  to  seize  the  colliers  en  route.  One  of  the  few  advantages  of 
this  means  of  coal  supply  is  that  at  the  outbreak  of  hostilities  coal  can 
be  obtained  whereas  otherwise  the  necessity  would  have  to  be  foreseen, 
and  vessels  with  fuel-cargoes  be  dispatched  in  time  to  supply  the  fleet. 
To  insure  a  coal  supply  under  the  second  category,  in  time  of  peace, 
the  Government  must  encourage  a  large  proportion  of  the  fast  merchant 
steamers  to  be  so  built  that  they  can  carry  cargoes  of  this  commodity 
to  such  rendezvous  as  the  nature  of  the  war  shall  decide.  These  rendez- 
vous, from  a  strategic  point  of  view,  should  be  as  varied  as  possible  in 
location,  so  as  to  mislead  the  enemy.  The  advantages  of  a  movable 
coal  supply  here  become  apparent.  The  location  of  the  depots  not  be- 
ing known  to  the  enemy,  the  capture  of  the  supply  vessels  is  much  less 
likely.  Then,  the  points  of  supply  being  near  the  base  of  operations, 
little  or  no  coal  will  be  consumed  uselessly.  The  drawbacks  to  this 
method  of  supply  are  that  a  rendezvous  where  the  fleet  could  coal,  hav- 
ing a  hostile  environment,  would  be  harder  to  establish,  and,  if  estab- 
lished, would  be  more  likely  to  be  attacked  in  force.  Then,  again,  steam- 
ers at  the  outbreak  of  a  war  may  be  hard  to  obtain,  the  distances  that 
they  have  to  be  sent  may  be  very  great,  and  the  fleet  might  suffer  in 
consequence. 

II. 

Admiral  Aube  remarks,  "A  fleet  superior  in  numbers  will  be,  from 
the  commencement  of  a  naval  war,  the  mistress  of  the  seas,  other  things 
being  equal." 

According  to  Captain  Noel,  there  are  two  fundamental  principles  to 
be  observed  in  preparing  a  fleet  to  operate  in  time  of  war: 

1st.  In  selecting  weapons  for  service  with  a  lieet,  choose  those  that  are  capable  of 
inflicting  the  greatest  possible  injury  on  the  enemy  with  the  least  possible  danger  to 
yourself. 

'2d.  In  the  organization,  maneuvering,  and  formations  of  a  fleet,  and  in  the  use  of 
signals,  si  inly  Ihc  utmost   simplicity,  arranging  everything  with  a  view  to  el'!icienc\ 

combined  with  the  fewest  prospects  of  damaging  friendly  ships. 

Ships  may  be  classified  trader  toe  following  heads,  and  may  be  com 
bined  to  compose  a  fleet  of  armor-clad  Line-of-battle  ships:  A  reserve  of 
armor  dads,  observation  squadrons,  cruisers  (preferably  of  steel),  com- 
merce  destroyers,  and  dispatch  vessels.  Ships  from  these  classes,  either 
combined  or  single,  will  operate  especially  on  the  high  seas.  Coastwise 
squadrons  will  be  composed  of  armor-clads,  gun-vessels,  tenders,  bar 
bor  flotillas  of  gunboats,  torpedo-vessels,  torpedo  boats,  and  their  tend- 
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ers.  There  are  other  vessels  that  must  be  used  with  the  fleet  which  may 
not  be  considered  of  the  fleet,  and  which  are  only  furnished  when  re- 
quired to  fulfill  some  special  duty. 

Captain  Noel,  for  warlike  purposes,  would  have  his  navy  divided  as 
follows : 

1st.  A  fleet  of  heavy  ships  of  the  line.  These  vessels,  by  reducing 
their  top-hamper,  and  having  only  topsails,  courses,  and  fore-and-aft 
sails  bent,  would  save  enough  weight  to  permit  stowage  of  extra  coal. 
They  should  be  provided  with  heavy  towing  hawsers. 

2d.  A  squadron  of  cruisers  attached  to  this  fleet,  all  of  great  speed 
and  fully  rigged.  Their  duty  is  to  reconnoiter,  make  prizes  of  hostile 
cruisers,  and  to  obtain  information  from  shipping. 

3d.  Dispatch  vessels. 

4th.  Torpedo-boats  of  a  size  large  enough  to  keep  the  sea  on  their 
own  account.  In  cruising  they  should  keep  with  the  ships  whose  tend- 
ers they  are. 

Captain  Harris  says: 

As  the^speed  of  the  slowest  ship  is  the  speed  of  the  fleet,  do  vessel  should  be  as- 
signed to  the  line  of  battle  of  less  speed  than  12  knots.  With  the  swiftest  fleet  lies 
the  option  of  giving  or  declining  battle,  and  also  whether  or  not  the  battle  will  be 
limited  to  artillery  alone. 

Lieutenant  Besson,  M.  F.,  asks  the  following  question  concerning  a 
reserve  squadron  :  Should  the  fleet  be  divided  and  fight  with  a  certain 
number  of  ships,  letting  the  others  keep  out  of  the  battle  until  the  for- 
mations are  broken  up,  or  ought  the  fleet  to  be  kept  together  and  should 
there  be  no  reserve  ?  This  query  he  answers  by  saying  that  every 
fighting  formation  presents  two  feeble  points.  These  are  the  ships  fur- 
thest off;  that  is,  the  outside  or  flank  vessels.  Divide  your  fleet  into 
detached  squadrons  and  you  increase  these  feeble  positions,  and  there- 
fore diminish  its  power.  If  your  fleet  is  much  larger  than  that  of  the 
enemy  it  might  be  done;  otherwise  not.  Is  it  not  more  rational  to  put 
the  reserve  on  the  field  of  battle  to  strengthen  some  part  of  your  line? 

There  are  three  places  to  put  the  reserve  ;  they  can  either  be  put  be- 
tween the  line-of-battle  ships,  in  line  abreast,  so  as  to  diminish  the  dis- 
tances without  adding  to  the  length  of  the  line,  or  they  can  be  put  be- 
hind the  center  or  wings  of  this  same  line  abreast. 

In  the  first  case  they  interfere  with  the  free  movements  of  the  ships, 
which  is  a  bad  feature,  but  there  seems  to  be  no  fault  to  find  with  the 
other  two  positions  in  which  we  consider  they  can  be  placed. 

The  latest  authorities  combine  in  the  opinion  that  there  should  be  no 
regular  reserve  squadron,  believing  that  all  vessels  of  any  size  and 
strength  should  be  in  the  line-of-battle. 

We  would  call  attention  to  the  necessity  of  having  an  efficient  squad- 
ron of  "  lookout"  vessels.  Two  squadrons  bearing  down  on  one  another, 
and  steaming  at  the  rate  of  10  knots,  pass  over  three  cables'  length  in 
one  minute.    Hence  the  necessity  of  great  speed  in  these  vidette  vessels. 

6* 
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These  vessels  will  probably  be  unarm ored  cruisers,  but  there  are  many 
tacticians  who  are  of  the  opinion  that,  besides  their  lookout  work,  they 
should  be  placed  in  the  line  of  battle.     Admiral  Penhoat  says,  decidedly : 

Large- cruisers  of  great  speed  and  few  guns,  or  of  feeble  battery  power,  should  be 
fitted  with,  torpedoes  and  be  put  in  the  line  of  battle.  Such  vessels  will  increase  their 
value  if  to  these  qualifications  is  added  turning  power. 

A  fleet  should  have  its  videttes  stretched  over  a  distance  of  20  miles 
ahead  and  10  miles  on  each  flank. 

It  must  be  remembered  that  this  vidette  or  lookout  squadron  is  a 
regularly  organized  body,  and  differs  entirely  from  single  vessels  sent 
out  from  any  squadron  of  the  fleet  to  observe  the  enemy  or  to  draw  his 
fire.     These  last  may  be  termed  skirmishers. 

In  that  part  of  the  fleet  termed  "  the  convoy"  must  be  vessels  fitted  to 
carry  ammunition.  As  they  will  have  to  supply  the  fleet  under  all  con- 
ditions of  environment,  their  fittings  as  regards  protection  from  pro^ 
jectiles  of  the  enemy,  defense  from  any  attack,  and  ability  to  supply 
their  cargo  becomes  a  serious  war  problem.  They  should  be  supported 
by  rams  and  torpedo- vessels  (these  last  they  should  carry),  and  by  one 
or  two  powerful  corvettes.  These  corvettes  should  be  furnished  with 
good  towing  hawsers.  The  armament  of  the  ammunition  ship  should  be 
a  large  number  of  machine  guns.  The  enemy  will  do  their  utmost  to 
destroy  or  capture  such  a  vessel. 

Large,  clumsy  ships,  with  inferior  speed  and  large  evolutionary  circles, 
should  never  be  permitted  to  cruise  alone,  no  matter  if  they  have  heavy 
batteries  and  are  well  protected  by  armor. 

III. 

The  Admiral  should  supply  to  each  captain  commanding  a  vessel  un- 
der him,  copies  of  the  u  helm  table"  and  speed  table"  of  each  vessel  of 
his  fleet,  so  that  it  can  readily  be  found,  on  the  commander-in  chief 
signaling  the  number  of  revolutions  of  the  screw  of  his  flagship,  how 
many  revolutions  are  necessary  for  each  ship  to  make  in  order  to  pre- 
serve the  formation.  Then,  again,  each  captain,  knowing  which  ship  has 
the  largest  turning  circle  can,  when  this  vessel  signals  her  evolutionary 
helm  angle,  judge  what  amount  of  helm  to  give  his  ship.  Mast-head 
angle  tables,  for  open  and  closed  order,  must  be  prepared  for  each  ship 
both  when  in  cruising  and  in  fighting  trim.  Each  captain  must  have 
tli  esc  data. 

All  professional  writers  call  attention  to  the  necessity  of  the  captain 
being  thoroughly  informed  as  to  the  Admiral's  plans,  and  agree  that 
they  should  be  strietly  conformed  with,  especially  in  respect  to  the  speed 
of  the  ship  and  the  intervals  and  distances  to  be  maintained,  if  the 
commanding  officers  of  ships  arc  not  thoroughly  imbued  with  the  spirit 
of  the  commander-in-chief,  ami  arc  nor,  conversant  with  his  tactical  plan 
of  action,  there  can  not  only  be  no  success,  but  only  disaster  and  defeat 
can  he  looked  for. 
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A  great  diversity  of  opinion  exists  as  to  the  post  the  Admiral  should 
occupy  in  an  engagement.  No  doubt  he  should  l>c  in  a  position  where  lie 
can  sec  and  whore  he  can  be  seen  of  all,  so  that  the  simple  signals  with 
which  he  must  content  himself  can  be  easily  observed.  Personal  ex- 
ample, however,  will  weigh  more  in  the  scale  of  victory  than  signals,  and 
therefore  we  find  that  since  all  actions  now  are  based  on  the  ram,  the 
Admiral's  post  is  in  the  place  of  danger;  he  must  lead  into  battle.  Ad- 
miral Penhoatsays:  "  He  should  lead  in  in  line  ahead.  He  can  then 
change  direction  of  the  fleet  without  using  signals." 

By  some  authorities  the  Admiral  is  placed  in  the  center  of  the  line ; 
this  is  an  excellent  post  should  he  elect  to  fight  in  two  lines  ahead  or 
even  in  line  abreast.  The  only  point  to  be  made  against  this  position 
in  this  latter  formation,  is  that  the  commander-in-chiefs  movements 
and  signals  will  be  more  obscured  with  smoke  than  if  he  was  in  some 
vessel  large  enough  to  lead  into  action,  but  which,  not  having  been 
given  a  number  in  the  line,  can  shift  to  the  weather  flank.  As  the 
flanks  will  be  the  points  most  likely  to  be  attacked,  we  conceive  it  to  be 
the  place  of  the  Admiral  to  make  his  presence  felt  on  either  one  or  the 
other  of  them. 

There  are  writers  who  believe  that  the  post  of  the  Admiral  should  be 
with  the  reserve,  either  in  a  special  ship  or  in  one  of  the  armor-clads 
We  hardly  see  the  philosophy  of  this  in  a  pitched  battle,  as  the  flag- 
ship would  probably  be  inferior  to  the  armor-clads  of  the  line-of-battle 
in  one  or  more  respects. 

A  German  writer  has  the  following  remark  on  the  post  of  the  com- 
mander-in-chief during  an  engagement : 

The  Admiral's  flag  belongs  on  the  largest  and  most  powerful  vessel,  which  should 
outshine  all  others  as  a  brilliant  example  in  the  heat  of  battle.  History  shows  that 
the  Admiral  must  himself  be  in  the  midst  of  the  fight.  If  he  wishes  to  be  the  vital 
element  in  his  ship,  and  to  make  the  best  use  of  all  the  components  of  his  command, 
then  he  must  put  himself  in  a  position  to  see  everything  and  to  be  seen  of  all. 


CHAPTER  VII. 

FORMA  TIONS. 

I. 

There  are  tactical  precepts  which  are  common  to  armies  fighting  on 
shore  and  to  fleets  engaging  at  sea.  Napoleon  says:  ''Concentrate  your 
forces;  do  not  have  a  weak  point.  To  move  en  masse  and  with  rapid- 
ity on  the  enemy,  and  to  attack  him  where  he  is  weakest,  is  the  secret 
of  victory." 

The  principle  which  answers  to  this  is  concentration.  This  precept  of 
war.  which  is  universally  admitted  to  be  excellent,  is  especially  appli- 
cable to  fighting  with  rams.  To  weaken  or  to  destroy  by  greater  num- 
bers a  part  of  the  enemy's  fleet,  then  to  be  able  to  bear  down  afresh  on 
some  other  part  of  his  formation  with  a  superior  force,  is  the  special  ob- 
ject of  all  attacking  maneuvers. 

A  fleet  is  in  order  of  battle  when  all  the  vessels  composing  it  can  use 
perfectly  all  the  means  of  offense  and  defense  that  they  are  provided 
with,  without  interfering  with  one  another  or  detracting  from  their 
mutual  support.  The  offensive  weapons  of  the  line  of  battle  are  guns, 
rams,  and  torpedoes. 

The  principal  conditions  which  a  formation  of  a  fleet  for  attack  should 
fulfill  are: 

1st.  The  largest  amount  of  liberty  of  evolution  for  each  vessel,  and  at 
the  same  time  the  best  employment  of  the  peculiar  fittings  of  each  ship 
for  attack. 

2d.  it  should  permit  the  execution  of  every  maneuver  in  the  least  time, 
with  the  greatest  speed. 

;•].  it  should  be  simple,  flexible,  and  easy  to  keep,  under  all  condi- 
tions of  sea  and  weather,  without  exposing  the  ships  to  collision. 

4th.  Unity  of  direction  of  each  vessel's  course  must  be  preserved. 
The  vessels  must  maintain  their  stations,  and  they  must  be  able  to 
change  rapidly  to  the  direction  of  the  enemy's  attack. 

5th.  It  should  be  SUCh  as  to  permit  the  fleet  to  be  able  to  cope  with 
any  particular  necessity  for  preservation  imposed  on  them  by  the  enemj . 

6th.  Between  vessels  Of  the  licet  there  must  be  mutual  support  cither 
for  attack  or  defense. 

7th.  It  should  permit  the  fleet  to  be  kept  well  together  under  the  eye 

of  the  Admiral,  so  thai  each  vessel  can  see  his  signals. 

!  -i  dividing  the  fleet,  should  the  basis  of  division  be  cither  the  group 
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or  section,  attention  should  be  paid  to  the  equality  of  the  ships  which 
to  act   together,  more  especially  to  their  maneuvering  capabilities. 
These  vessels  Should   exercise  together,  should   learn  to   move  as  one. 
and  should  only  be  changed  under  circumstances  of  necessity. 

In  old  days  the  signal-hook  was  shut  when  the  tleet  bore  down  upon 
the  enemy.  Now  it  may  he1  required  to  maneuver  as  a  tleet  until  act- 
ually engaged.  For  this  reason  Captain  Fremantle  thinks  that  a  long 
line  of  ships,  either  ahead  or  abreast,  will  be  impracticable. 

Any  attacking  formation  will  finally  disappear  during  an  engagement, 
and  the  fight  will,  in  all  probability,  settle  down  to  actions  between 
9els.  The  Admiral  must  be  careful  to  designate  certain  vessels  to  act  as 
rallying  points,  or  as  nuclei  for  the  reformation  of  his  fleet,  either  for 
purposes  of  concentrating  for  renewed  attack,  or  to  combine  for  mutual 
support  to  fight  in  retreat. 

II. 

A  fleet  or  squadron  can  be  formed  as  follows  : 

1.  In  line  ahead. 

2.  In  line  abreast. 

3.  In  bow  and  quarter  lines. 

4.  In  triangles  or  quadrilaterals  of  different  shapes. 

The  first  three  formations  which  are  simple^can  be  made  compound  or 
complex  by  doubling  or  repeating  the  formation  in  some  peculiar  man- 
ner, as,  for  instance,  forming  in  two  lines  ahead,  alternate  line  abreast, 
in  naval  square,  in  double  echelon,  &c.  The  fourth  formation  is  always 
compound 

The  basis  of  fleet  division  is  either  the  ship,  section,  or  group.  The 
most  modern  idea  is  probably  that  each  line-of-battle  ship  is  a  unit  in 
itself,  and  in  order  that  it  may  be  thoroughly  effective  it  must  not  be 
hampered  in  the  use  of  any  of  its  weapons  by  having  to  act  as  part  of  a 
formation  with  any  other  vessel  or  vessels.  Mr  Besson  says,  although 
the  tactical  unit  is  the  single  ship,  and  while  her  first  duty  is  to  act  for 
herself,  still  a  designated  vessel  next  to  her  in  line  should  be  combined 
with  her  to  develop  the  best  results  to  be  obtained  with  the  ram  for 
each  vessel. 

Captain  Courbet.  M.  F..  in  1872,  in  order  to  apply  in  the  best  manner 
principle  of  concentration  of*  a  larger  portion  of  his  force  on  a  smaller 
portion  of  the  enemy,  took  as  the  tactical  unit  two  vessels,  which  he 
called  a  section.  One  of  the  vessels  was  termed  the  leader,  and  had  the 
other  vessel  under  his  control.  These  two  vessels,  in  English,  may  be 
designated  as  the  "  leader*'  and  his  ;'mate."  They  must  combine  their 
energies  in  attack  and  give  mutual  support. 

Admiral  Penhoat  also  favors  the  interdependence  of  two  ships,  and 
in  all  the  formations  and  movements  discussed  by  him  and  by  the 
writers  who  assume  this  tactical  unit  tiie  two  vessels  act  together. 
As  a  general  thing  it  was  contemplated  that  the  best  position  for  the 
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Dordioate  vessel  was  on  the  quarter  of  tbe  leader,  so  that  all  lines 
ead  were  alternate  lines  ahead,  and  all  lines  abreast  were  alternate 
es  abreast.  We  have  said  that  Mr.  Besson  believes  in  the  necessity 
two  vessels  acting  together,  but  he  differs  from  all  other  tacticians  as 
;ards  the  relative  position  of  the  two  in  attack.  Believing  that  the 
ld  of  attack  should  be  based  upon  the  use  of  the  ram,  he  shows  that 
!  ships  should  be  abreast  of  one  another  in  order  to  develop  this  weapon 
its  fullest  extent,  and  that  therefore  the  line  of  battle  should  be  a  line 
east.  He  also  goes  on  to  show  that  any  other  relative  bearing  between 
i  two  vessels  puts  one  or  the  other  of  them  at  some  disadvantage  as 
ards  helping  its  consort. 

Admiral  Penhoat,  in  common  with  most  writers  now,  believes  that  the 
it  should  be  made  up  as  follows  :  Two  vessels  should  compose  a  sec- 
11 ;  two  sections  a  division ;  two  divisions  should  form  a  squadron, 

I  two  squadrons  a  fleet.  This  would  make  the  fleet  composed  of  six- 
n  vessels.     If  there  is  a  less  number  than  sixteen,  the  squadron  must 

II  be  composed  of  eight,  and  the  rest  must  be  over,  and  be  exercised 
another  division  or  squadron. 

Nz  now  come  to  the  consideration  of  the  group  as  a  tactical  unit, 
ring  many  years  the  students  of  this  science  were  struck  with  the 
;essity  of  so  dividing  the  fleet  that  the  particular  qualities  of  each 
p  could  be  given  its  proper  value,  and  the  divisions  of  the  fleet  into 
nips  found  numerous  defenders.  Until  lately  this  has  been  a  favorite 
tem,  since  it  was  considered  to  develop  in  the  greatest  degree  the 
owing  points : 

I.  Each  ship's  battery  was  clear. 

.  Each  ship  was  considered  to  be  entirely  unhampered  in  its  move- 
nts as  regards  ramming. 

.  There  was  the  greatest  mutual  support  between  ships. 
U though  the  peloton  or  group  was  originally  intended  as  a  forma- 
l  to  cruise  in  solely,  and  ships  moving  in  this  order  were  without  any 
angement,  save  that  one  was  designated  as  the  leader,  still  it  soon 
neinto prominence  as  a  fighting  formation,  and  was  especially  favored 
the  English.    In  1868  Captain  Semetchkin,  of  the  Russian  Navy,  was 
irely  impressed  with  its  usefulness,  and  in  his  work  on  u  Naval  Tao- 
>"  divided  the  squadron  into  two  divisions,  and  each   division    into 
>  groups,  composed  of  three  ships  eaeh.    These  groups  were  either 
lilateral-triangular  or  rectangular- triangular,  with  equal  sides,  the 
tothenuse  forming  the  rear  face  of  the  group, 
'aptain  Lewal,  of  the  French  Navy,  divided  the  squadron  into  tin 
ups,  each  group  containing  three  ships,  one  being  designated  as 
roup  leader."    Mr.  Laughton's  plan  is  nearly  ideutical  with  this.    ll< 
kes  the  basis  of  fleet  division  usquadronot three  vessels,  eaeh  squad- 
to  have  its  admiral.    H<-  gives  as  a  reason,  that  each  \  esse!  is  along- 
e  of  his  admiral,  and  therefore  in  tie- handiest  positiou  to  send  oi 


receive  signals.     Besides  this  the  admiral  is  immediately  supported  by 
the  ships  of  his  command. 

Lieutenant de  Penfentenyo,  of  the  French  Navy,  in  his  work  on  "Haras 
in  Battle,"  says  that  the  tactical  unit  is  a  group  of  three  or  four  arruor- 
clads  arranged  in  a  triangle  or  square.  He  further  says  that  a  squad- 
ron should  contain  at  least  two  divisions, and  a  fleet  twosquadrous  and 
at  least  twelve  armored  ships. 

Lieutenant  Campbell,  speaking  upon  this  point,  says  that  the  "evolu 
tionary  unit"  seems  to  rest  between  a  group  composed  of  two,  three,  or 
four  ships.  With  two  ships,  one  ship  should  be  four  points  on  the  quar- 
ter of  the  other,  and  two  cables  from  it ;  with  three  ships,  the  third 
ship  should  be  three  cables  from  the  second  ship  and  four  points  on  hei 
quarter.  (See  Plate  XIII,  Fig.  8.)  With  four  ships,  the  fourth  is  placed 
as  in  the  figure. 

According  to  Captain  Fremantle,  the  subordinate  vessels  of  a  group 
should  be  the  handiest  and  fastest. 

Mr.  Campbell  says,  that  in  a  fleet  actually  organized  for  war,  a  group 
should  consist  (if  the  fleet  be  sufficiently  large)  of  three  line-of-battle 
ships,  three  tenders,  and  six  torpedo  quarter-boats. 

Commander  Noel  also  divides  the  squadron  into  groups.  He  adopts 
the  triangular  group,  which  he  forms  in  different  ways.  (See  Plate  XIV, 
Figs.  1,  2,  3  &  4.)  He  says :  "  Since,  nowadays,  fleets  are  and  must  be 
made  up  of  vessels  of  different  powers,  and  whose  parts  to  play  in  a  fight 
are  essentially  different,  the  group-leader  can,  being  the  staunchest, 
call  his  consorts  under  cover."  Furthermore,  he  takes  issue  with  Cap- 
tain Colomb  on  the  point  of  the  latter's  condemnation  of  the  group  sys- 
tem for  either  attack  or  defense,  and  gives  cases  to  show  that  groups 
can  maneuver  to  pass  down  the  line  of  an  enemy  with  a  narrow  front 
if  required,  and  that  they  are  most  mobile  for  change  of  formation  to 
ram,  and,  that  in  case  of  collision  with  the  enemy,  they  will  not  pile  upon 
one  another  as  they  would  do  if  they  were  in  line  ahead;  also,  that  if 
the  line  was  broken,  re-formation  is  more  feasible  with  this  system. 

We  may  observe  right  here  what  may  be  set  down  as  a  maxim  :  The 
victory  will  probably  lie  with  that  fleet  whose  formation  will  permit  it 
to  keep  its  integrity  the  longest. 

In  regard  to  the  number  of  vessels  comprising  a  group,  Captain  Fre- 
mantle says,  "  There  is  no  special  virtue  in  the  number  three,  and  there 
is  no  extraordinary  strength  of  formation  in  the  scalene  triangle."  This 
most  favored  grouping  in  the  English  service  consisted,  perhaps  con- 
sists, of  one  vessel  leading',  termel  as,  by  Captain  Lewal,  the  group- 
leader  ;  a  second  vessel  two  points  abaft  the  beam  of  the  first  and  one 
cable  off,  and  a  third  vessel  on  the  other  quarter  of  the  first  and  two 
cables  off.  We  believe  that  the  English  signal-book  now  permits  of 
great  latitude  in  the  use  of  this  system. 

Lieutenant  Campbell  is  one  of  the  greatest  champions  for  the  group 
formation,  and  does  not  hesitate  to  say,  "I  believe  that  no  formation  is 
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better  adapted  to  the  development  of  the  torpedo,  the  ram,  and  the 
heavy  artillery  of  the  present  and  the  future." 

Lieutenant  Cattori,  of  the  Italian  Navy,  believes  in  equilateral-tri- 
angular groups,  with  the  groups  revolved  through  30°  about  the  center 
of  figure.  Several  of  these  groups  in  line  abreast  have  the  advantage  of 
the  group  system  and  that  of  line  abreast  in  three  lines.  (See  Plate 
XIV,  Fig.  5.) 

We  can  hardly  look  upon  this  formation  as  anything  but  pretty  the- 
oretically, as  the  formation  beiug  so  hard  to  keep  would  be  certain  to 
degenerate  either  into  isolated  groups  or  into  a  formation  in  tbree  lines. 
It  is  unquestionably  clumsy  to  maneuver  in. 

Lieutenant  Besson  says  that  the  result  of  the  drill  in  the  French  squad- 
ron of  evolutions  was  such  as  to  condemn  the  group  system  in  toto.  In 
speaking  of  a  formation  for  attack,  he  remarks  that  all  orders  on  lines 
of  bearing,  and  particularly  the  group  formation,  must  be  abandoned. 
uThe  group  formation  is  the  worst  of  all"  are  his  words.  He  goes  on 
to  say  that  in  the  group  formation  the  vessels  do  not  give  each  other 
such  efficient  support  as  to  make  up  for  the  clumsiness  of  their  ar- 
rangement. Line  ahead  in  groups  is  a  bad  cruising  order,  as  the  slight- 
est movement  of  the  helm  or  change  of  speed  may  cause  a  collision. 
In  every  case  it  is  difficult  to  imagine  a  fleet  going  into  action  formed 
in  this  way. 

At  first  glance  it  is  very  different  with  line  abreast  in  groups.  We  see 
here,  in  each  group  vessels  can  easily  change  speed ;  the  wing  vessels 
especially  can  do  so  without  danger  of  collision.  Although  the  forma- 
tion may  be  said  to  possess  all  the  merits  of  supplementary  lines,  still 
the  difficulty  is  that  changes  of  direction,  maintaining  the  group  forma- 
tion, are  well-nigh  impossible.  This,  and  from  the  fact  that  this  arrange- 
ment exacts  an  unanimity  of  action  between  ships  which  is  hardly  to 
be  brought  about,  would  seem  to  call  for  an  absolute  rejection  of  the 
system. 

Lieutenant  E-ivet,  M.  F.,  calls  attention  to  the  following  defects  in  this 
system.     He  says  : 

At  first  glance,  the  three  triangles  that  can  be  formed  from  a  group  of  time  vessels 
-(•cm  to  fulfill  all  the  requirements  of  a  perfect  formation,  but  when  we  come  to  ana- 
lyze it,  we  liml  the  length  of  time  that  it  will  take  these  ships  to  change  the  form  of 
their  triangles  or  direction  is  too  long  to  recommend  the  group  system  as  a  fighting 

formation. 

The  most  competent  authorities  arc  unanimous  in  condemning  it. 
Bach  group  presents  two  weak  points,  one  on  each  flank,  where  two  of 
the  enemy  can  easily  concentrate,  as  shown  in  Plate  XIV,  Fig,  <>. 

In  regard  to  the  fundamental  organization  and  numbering  of  the  fleet 
in  line-of-battle,  wo  lean  towards  the  method  given  by  Admiral  Pen- 
boat.  The  licet  should  bo  considered  to  be  in  line  abreast,  arranged 
as  in  Plate  XV.  The  first  guide  OD  the  right  of  the  line,  the  second 
on  the  left.     These  aet  as   general   guides.     There  is   also  a   right   and 
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left  guide  to  each  squadron.  Those  guides  will  be  most  particular  in 
regard  to  speed,  course,  and  mutual  bearing.  It  will  be  seen  that  the 
guides  keep  half  a  ship's  length  ahead  of  the  line  ;  Admiral  Penhoat 
and  Admiral  Randolph  both  bay  that  this  is  as  easily  done  as  to  keep 
exactly  abreast.  When  the  fleet  is  in  line,  the  Admiral  should  signal 
the  direction  of  the  dress. 

We  favor  this  method  of  assigning  numbers  to  the  xleet,  since  it  will 
cover  any  system  of  tactical  division.    (See  Plate  XV.) 

The  numbers  for  the  line-of-battle  are  sixteen,  or  as  many  more  as 
needed,  up  to  thirty-six.  If  the  group  or  division  system  was  used  with 
four  to  the  group,  the  numbers  would  run  as  in  the  figure.  If  there  were 
three  vessels  to  the  group  the  numbers  would  be  in  the  following  order:  1, 
12,  13,  2,  22,  23,  etc.  If  the  section  system  or  combination  of  two  vessels 
is  used,  the  numbers  would  run  :  1,  12,  2,  22,  3,  32,  etc.  If  the  tactical 
unit  was  the  single  vessel,  we  would  still  have  to  use  the  method  of 
numbering  used  in  the  section  system,  so  as  to  have  numbers  enough 
for  16  vessels.  It  will  be  seen  that  the  leader  has  always  a  single  number, 
and  that  the  subordinate  vessels  have  a  two-figure  number  ;  the  tens  fig- 
ure telling  the  number  of  its  section  or  group,  and  its  units  figure  the 
number  in  the  section  or  group.  The  line-of-battle  should  first  be  fur- 
nished with  numbers,  then  the  reserve,  then  the  look-out  squadron,  and 
finally  the  convoy. 

Tbe  probabilities  are  that  this  system  does  not  furnish  numbers  enough 
for  all  the  squadrons  of  a  large  fleet  unless  the  group  system  of  assign- 
ing numbers  is  used.  The  only  point  to  be  looked  out  for  is,  to  have 
each  distinctive  squadron  numbered  on  some  system.  These  numbers 
need  not  necessarily  run  from  right  to  left ;  in  fact,  the  left  group  or  sec- 
tion, most  likely,  will  have  the  leader  on  the  flank,  and  it  is  this  vessel 
which  should  receive  the  single  number. 

Formations  may  be  either  natural  or  inverted.  They  are  natural  when 
the  numbers  run  in  order  from  an  assumed  right  towards  the  left  (the  fleet 
or  squadron  being  in  line  abreast),  and  inverted  when  the  squadron  has 
changed  course  simultaneously  sixteen  points.  The  natural  order  should 
always  be  maintained  except  when  forced  by  circumstances  to  form  in 
an  inverted  formation,  which  should  be  only  as  temporary  as  possible. 

It  will  be  understood  that  each  ship  has  an  invariable  or  distinguish 
ing  number,  as  explained  above,  aud  a  number  in  line,  which  is  her  num- 
ber from  the  ship  on  the  right,  the  squadrons  being  iu  natural  order. 
The  ship  on  the  right  should  be  No.  1. 

The  Admiral  should  assign  himself  a  number  in  the  line,  leaving  a 
tender  or  some  small  vessel  to  take  his  place,  should  he  see  fit  not  to 
occupy  his  billet. 

In  regard  to  open  and  close  order,  Captain  Fremautle  says: 

We  may  remark  on  the  much  greater  difficulty  of  keeping  anything  like  a  good 
station  when  in  "open''  than  in  "close  order";  and  i  ow  that  "close  order"  is  spec- 
ially ordered  in  a  fog,  it  is  abundantly  clear  that  it  might  and  should  he  maintained 
under  all  circumstances  by  night  and  by  day,  except  in  very  bad  weather. 
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Mr.  Laugh  ton  defines  "close  order"  as  150  yards  and  "very  close 
order"  as  100  yards.  The  general  rule,  however,  in  tactics  is,  that  no 
interval  or  distance  should  be  made  small  enough  to  admit  of  two  ves- 
sels fouling  in  any  manner.  Admiral  Penhoat  is  of  the  opinion  that 
the  distances  and  intervals  should  not  be  arbitrary,  but  be  laid  down 
with  great  rigor,  and  Captain  Eivet  says  that  the  distances  between 
ships  should  be^lro  cables,  or  two-thirds  of  the  diameter  of  the  evolu- 
tionary circle. 

The  distances  between  vessels  in  double  line  abreast  should  be  a  lit- 
tle more  than  in  simple  line  abreast,  but  should  not  exceed  four  cables, 
or  once  and  one-third  the  diameter  of  the  evolutionary  circle. 

The  intervals  between  two  lines  should  be  about  six  cables  for  a  speed 
of  ten  knots.  Supposing  each  fleet  charges  at  ten  knot's  speed,  the  two 
will  come  together  at  a  rate  of  twenty  knots.  This  rate  makes  the  sec- 
ond line  engage  the  enemy  two  minutes  after  the  first.  This  interval 
ought  not  to  be  made  smaller. 

III. 

It  is  hardly  necessary,  we  take  it,  to  go  over  the  thousand  and  one 
modifications  of  the  three  or  at  most  four  simple  formations  in  which 
a  fleet  can  be  arranged.  Nearly  every  tactician  has  his  favorite  methods, 
differing  somewhat  from  those  of  other  tacticians,  to  which  formations 
he  gives  special  names,  and  specialities  are  laid  down  to  preserve  their 
integrity. 

It  will  perhaps  be  well,  however,  to  look  back  twenty  years,  when 
broadside  fire  was  the  basis  of  attack,  and  ships  had  only  moderate 
speed,  and  see  the  multiplicity  of  formations  that  were  considered  to  be 
necessary,  then  glance  at  the  situation  to-day,  and  observe  what  sim- 
plicity of  order  is  forced  upon  us  by  the  ram,  and  by  the  enormous  en- 
gine power  of  ships. 

In  1866  there  were  fifteen  simple  and  compound  formations.  These 
were  drilled  in,  and  undoubtedly  were  found  to  be  not  only  satisfactory 
but  imperatively  necessary.  To-day,  according  to  Lieutenant  Besson, 
only  two  simple  formations  are  retained,  line  ahead  and  line  abreast ; 
and  two  compound  formations,  two  lines  ahead  and  two  lines  abreast. 

Formations  are  either  simple  or  compound.  Simple  formations  are 
line  ahead,  line  abreast,  and  line  of  bearing.  This  last  is  sometimes 
termed  echelon,  and  when  ships  are  in  this  formation  they  bear  from 
one  another  all  the  way  from  two  points  forward  and  abaft  the  beam, 
relatively,  to  four  points. 

Compound  formations  (see  Plates  II  &  III)  are  those  where  the  simple 
formation  is  repeated,  as  two  or  more  lines  ahead,  two  or  more  lines 
abreast.  On  two  lines  of  bearing  making  different  angles  with  each 
other,  and  known  as  chase  and  retreat  formations;  Squares,  which  an 
either  lines  ahead,  lines  abreast,  or  lines  of  bearing  of  unequal  length, 
but  where  the  distances  and  intervals  are  equal  in  size  and  number; 
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modifications  of  the  square,  and  the  numerous  group  forms.  l>y  some 
writers,  compound  formations  are  confined  to  designate  the  group;  by 
others, the  group  formation  is  called  "special."  All  this  is  a  mere  ques- 
tion in  terminology,  and  we  prefer  to  class  as  compound  all  those  for- 
mations which  are  not  single  lines  ahead,  single  lines  abreast,  and  single 
lines  of  bearing. 

According  to  some  authors,  line  ahead  is  too  extended  for  an  attack- 
ing formation,  but  it  is  very  useful  in  going  through  a  narrow  channel. 
The  line  abreast  and  the  line  of  bearing  take  up  too  much  sea  in  width, 
and  they  necessitate  changes  of  direction  that  are  very  difficult  to  make 
when  the  enemy  is  sighted. 

These  writers  either  depend  on  compound  formations  for  combat,  or 
else  believe  in  no  regular  attacking  formation  at  all. 

According  to  Lieutenant  Cattori,  of  the  Italian  Navy,  the  line  ahead 
is  only  useful  in  tortuous  channels,  but  in  other  cruising  it  is  of  little 
or  no  account.  As  a  lighting  formation  at  sea  he  says  it  has  no  place. 
Compound  lines  ahead  may  answer  in  cruising  in  special  cases,  and  it 
is  useful  in  time  of  war  to  force  a  passage  and  to  enter  a  harbor  under 
tire.  In  effect,  ic  is  sufficiently  concentrated,  yet  simple  to  permit  change 
of  direction  without  change  of  formation.  The  nature  of  the  defense 
from  the  shore  would  have  to  determine  whether  the  ships  would  have 
to  be  lashed  togethtr  or  whether  the  compound  lines  ahead  would  be 
two  lines  ahead  or  alternate  line  ahead.  The  commander-in-chief,  in 
this  case,  most  authorities  agree,  should  not  be  in  the  line.  A  French 
tactician  says : 

Line  ahead  is  probably  the  best  formation  for  entering  a  harbor,  even  where  n. 
are  suspected.     If  the  torpedoes  are  in  a  line  perpendicular  to  the  line  ahead,  only 
one  ship  would  be  blown  up.     If  they  were  more  scattered,  going  in  this  formation 
will  increase  the  chances  of  some  of  the  vessels  getting  through.     Of  course  a 
pec  ted  locality  should  be  thoroughly  countermined. 

Leading  into  a  light  or  bearing  down  on  an  enemy's  position  in  line 
ahead  has  its  advantage;  it  does  away  in  a  great  measure  with  the  ne- 
cessity of  signaling.  Then,  it  is  easier  for  the  eaptaius  of  the  vessels, 
as  they  have  no  dress  to  keep,  but  only  to  maintain  their  position  in  the 
wake  of  the  next  ahead.  According  to  Admiral  Penhoat,  with  a  small 
fleet,  say  of  six  or  eight  vessels,  the  best  arrangement  is  in  line  ahead 
in  single  column,  with  a  distance  of  two  cables  between  ships.  If  a  vessel 
must  slow  for  some  cause,  she  should  steer  out  of  line.  The  line-of-battle 
is  most  easily  formed  from  this  formation  by  changing  direction  eight 
points  and  then  coming  into  line  abreast.  (See  Plate  XVI,  Fig.  1.)  If 
the  fleet  is  large,  the  Admiral  recommends  bearing  down  in  two  parallel 
lines,  wiiich  is  double  line  ahead,  for  the  reason  that  if  all  the  vessels 
were  in  one  line  they  could  not  see  the  Admiral's  signals,  and  also  they 
would  take  too  long  to  get  into  line  abreast,  which  seems  to  be  the  favor- 
ite formation  for  attack.  Double  line  ahead  can  be  formed  in  two  ways : 
the  even  number  may  form  the  second  line  by  falling  out  to  starboard 
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or  to  port  when  formed  in  one  single  line  ahead,  or  it  can  be  formed 
from  the  last  half  of  the  fleet.     (See  Plate  XVI,  Figs.  2  &  3.) 

When  the  lines  are  formed  in  the  first  manner,  and  the  odd  number 
are  in  the  right-hand  line,  and  the  two  lines  have  an  interval  of  about 
five  cables,  the  formation  is  an  order  of  battle  in  two  lines  abreast,  mov- 
ing by  the  flank.  It  is  easy  to  see  that  a  fleet  established  in  this  forma- 
tion can  come  quickly  into  the  order  of  battle  in  two  lines  perpendicular 
to  the  bearing  of  the  enemy. 

Admiral  Penhoat's  advice,  then,  is  that,  as  a  general  rule,  it  is  better 
to  have  one  line  even  if  it  is  a  little  long  than  to  have  two  or  more, 
especially  when  in  the  same  waters  with  an  enemy.  The  limit  of  one 
line  is  eight  vessels.  If  there  are  more  than  eight,  two  lines  ahead  must  be 
formed.  Change  of  direction  is  made  without  difficulty.  In  each  line 
ships  can  drop  off  on  the  off  side  without  interfering  with  each  other. 
The  smallest  interval  between  the  lines  should  be.  greater  than  the  di- 
ameter of  the  evolutionary  circle,  so  that  in  case  a  vessel  had  to  drop 
out  on  the  side  nearest  the  other  line,  she  could  turn  without  danger 
of  collision.  This  interval  should  be  from  four  to  six  cables.  The  maxi- 
mum interval  between  the  lines  need  only  be  sufficient  to  let  the  fleet 
form  line  abreast  on  a  line  of  bearing  eight  points  from  the  old  course. 

It  is  difficult  to  bear  down  on  the  enemy  in  any  spread-out  formation, 
and  preserve  the  stations  of  the  vessels.  If  in  bearing  dowu,  the  enemy 
shifted  his  bearing  to  the  right  or  left,  he  can  often  be  kept  in  front  by 
changing  the  course  without  changing  the  formation  or  the  absolute 
bearing  of  the  lines.  In  steaming  in  line  abreast,  the  captains  of  each 
ship  must  preserve  for  their  vessels — 

1.  The  course. 

2.  The  bearing. 

.°>.  Their  station  in  the  line. 

Each  ship's  compass  should  be  perfectly  adjusted,  or  its  errors  must 
be  exactly  known.  This  is  most  important.  Chiefs  of  divisions  are 
guides  for  their  divisions,  and  they  should  keep  themselves  just  a  little 
ahead  of  the  alignment  when  the  fleet  is  in  line  abreast. 

From  Lieutenant  Farret  we  learn  that  simple  line  abreast  only  an- 
swers as  a  cruising  formation  for  a  limited  number  of  ships;  as  an  at- 
tacking formation  in  the  opinion  of  some  it  is  too  extended  even  with  a 
fleet  of  ten  ships,  and  the  flanks  are  without  protection.  This  bad 
quality  docs  not  apply,  however,  to  line  abreast  in  two  or  more  lines, 
and  although  this  is  not  properly  a  good  cruising  order,  it  is,  according 
to  Lieutenant  Cat  tori,  an  excellent  formation  when  advancing  upon  or 
when  feeling  an  enemy.  It  also  answers  in  many  cases  as  a  lighting 
formation. 

Captain  Rivet  has  the  following  to  say  about  simple  line  abreast : 

As  a  cruising  formation  it  is  not  good;  especially  is  it  bad  ;it  night.  As  a  forma- 
tion for  attack  with  rams  it  is  good;  I'm-  artillery  Are  it  is  bad.  Any  compound  line 
abreast  is  better  than  the  simple  formation.  Alternate  Line  abreast,  with  the  distance 
and  intervals  as  small  as  possible,  is  the  best  arrangement  of  this  formation. 

.    482 7 
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Admiral  Randolph  has  the  following  remarks  to  make  on  the  bow  and 
quater  line,  or  a  formation  in  the  ordinary  Schelon.  'J  It  is,"  he  says,  "hard 
to  preserve j  the  opportunities,  however,  for  using  the  battery  are  very 

good.  It  is  not  the  most  efficient  for  mutual  protection  from  ramming, 
as  the  sternmost  of  two  ships  receives  none  from  her  bow  neighbor,  and 
the  leader  of  two  not  the  utmost  possible  from  her  quarter  neighbor. 
Furthermore,  it  is  not  a  good  formation  for  ordinary  steaming  as  it  is 
hard  to  maintain  your  station,  and  is  difficult  to  change  direction  in, 
although  it  permits  great  liberty  of  movement  of  the  vessels  themselves.'' 

We  now  present  the  views  of  Mr.  Laughton  in  regard  to  fleet  forma- 
tion for  attack.  He  is  of  the  opinion  that  the  tieet  could  best  be  formed 
on  a  modification  of  the  "naval  square"  (carre  naval)  of  Admiral  Count 
Bouet  YVrllaumez.  The  French  formation  is  limited  to  nine  vessels.  If 
this  number  is  maintained,  it  will  be  seen  that  the  formation  is  not  only 
strong,  but  presents  the  same  shape,  no  matter  how  the  vessels  head- 
Of  his  special  formation  (see  Plate  XVI,  Fig.  4)  he  says  he  believes  that 
there  would  be  all  the  necessary  advantages  of  the  square  in  the  forma- 
tion he  suggests,  and  that  every  movement  could  be  performed  under  one 
general  signal,  "change  front  (so  many)  points  to  starboard  (or  port)." 

Groups  are  not  necessarily  triangular.  Some  writers  believe  that 
each  group  should  be  exercised  as  a  squadron,  but  that  the  leaders 
should  always  be  in  one  of  the  simple  formations;  the  distance  to  be 
sufficiently  great  between  the  leaders  as  to  prevent  any  interfering  be- 
tween the  groups..  Although  this  system  certainly  aims  at  keeping  up 
a  squadron  integrity  for  a  longer  time  than  any  other,  still  the  maneuv- 
ering of  even  two  groups  together  will  be  found  to  be  very  awkward, 
take  up  too  much  time,  and  the  vessels,  during  the  evolutions,  could 
not  give  one  another  sufficient  support  if  attacked  at  this  time. 

In  Plate  XVII,  Fig.  1,  we  give  several  forms  in  which  groups  can  be, 
and  the  tactician,  who  recommends  them,  explains  their  uses  as  follows: 

1.  The  equilateral  triangle,  for  ramming  or  as  a  cruising  formation. 

2.  The  group  on  a  liue  of  bearing.  For  flanking  an  enemy ;  for  de- 
fense against  an  attack  by  ramming,  and  sometimes  as  a  formation  for 
attack. 

3.  The  group  for  evolution  or  for  using  the  battery. 

4.  Group  in  line  ahead. 

5.  Group  in  line  abreast. 

In  regard  to  special  formations,  Admiral  Randolph  favors  a  line  of 
bearing  in  which  the  ships  are  in  echelon  of  not  more  than  a  point  for- 
ward and  abaft  the  beam.  (See  Plate  XVII,  Fig.  2.)  Such  a  formation, 
he  says,  is  as  easy  to  maintain  as  line  abreast.  In  this  formation  Admiral 
Randolph  claims: 

1.  The  fire  is  left  clear. 

2.  The  closest  order  is  maintained. 

3.  It  gives  the  maximum  of  mutual  protection. 

4.  It  is  a  rapidly  formed  formation  and  can  be  deferred  to  the  last 
moment,  and  thus  mask  the  intention  from  the  enemy. 
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The  distance  between  the  ships  is  set  down  as  one  and  one  half  to  one 
and  three-quarter  cables. 

Some  tacticians  divide  formations  for  cruising  into  those  to  be  followed 
in  time  of  peace  and  to  those  applicable  to  a  period  of  hostilities.  Cap- 
tain Attylmayr,  of  the  Austrian  Xavy,  believes  that  in  time  of  war  the 
best  cruising  formation  is  in  line  ahead  in  groups,  and  in  time  of  peace 
line  ahead,  either  single  or  double,  chase  formation,  or  the  square.  Mr. 
Besson,  however,  is  of  the  opinion  that  for  all  purposes  of  cruising,  line 
ahead  in  divisions  is  the  very  best  for  squadrons ;  that  is,  the  squadron  is 
in  two  lines  ahead.  From  it  the  line-of  battle  can  be  most  easily  formed. 
The  Admiral  can  see  all  his  ships  and  be  seen  of  all;  the  squadron  is 
compact,  and  the  tenders  on  the  wings  can  easily  keep  it  advised  of  the 
approach  of  the  enemy.  When  cruising  the  place  of  the  Admiral  is 
leading  one  of  the  lines. 

Cruising  in  route  formation  consists  in  dividing  the  fleet  into  sections 
of  two  vessels,  or  groups  of  three  vessels,  and  each  section  or  group 
governing  itself  as  a  little  squadron,  all  steering  the  same  course,  set  by 
the  commander-in-chief,  and  each  section  or  group  maintaining  proper 
sigual  distance  with  him.  This  system  is  excellent  for  a  long  run,  as, 
for  instance,  crossing  the  Atlantic.  The  Admiral  should  furnish  his 
captains  with  a  list  of  several  rendezvous,  and  assign  certain  dates 
when  these  rendezvous  would  expire. 

Lieutenant  Farret  says  that  the  groups  first  used  in  the  French  Navy 
were  in  the  form  of  an  equilateral  triangle.     This  formation  was  : 

Not  for  fighting  purposes,  but  as  aD  habitual  order  of  navigation,  so  as  to  take  the 
place  of  lines  of  ships  in  each  other's  "wake ;  an  order  compromising  for  steamships, 
especially  at  night. 

The  equilateral-triangular  group  became  usual  later  as  a  "peloton  de 
combat."  For  a  strange  fact,  Commander  Noel  puts  his  groups  in  such 
a  position  during  the  night  that  the  squadron  is  virtually  in  line  ahead. 

It  would  seem  that  a  good  night  formation  would  be  line  ahead  in 
two  columns  or  lines.  Each  column  should  not  contain  more  than  six 
vessels,  better  still  if  there  were  only  four.  In  time  of  peace,  or  away 
from  the  enemy,  the  leader  of  each  line  should  use  the  forward  electric 
light  to  illuminate  the  fore  part  of  the  leader  of  the  other  line,  and  the 
after  electric  light  to  illuminate  the  fore  part  of  the  rear  ship  in  the  other 
line.  (See  Plate  X  VII,  Fig.  3.)  If  the  officer  of  the  deck  of  either  of  the 
leaders,  or  of  the  rear  ships,  draws  into  the  glare  of  the  lights  of  the 
leader  of  the  other  line,  he  will  know  that  he  is  drawing  ahead  of  his 
station. 

When  convoying,  the  convoy  squadron  should  be  so  distributed  that 
the  heavier  ships  during  the  day  should  cruise  in  chase  formation  with 
the  lighter  vessels,  acting  as  a  wbippers-in,"  keeping  the  convoy  well 
within  the  angle.  There  should  be  tenders  to  act  as  skirmishers  ahead, 
on  the  thinks,  and  a,  swift  one  to  cruise  astern.  Dining  the  night  the 
convoy  squadron  should  separate  and  cruise  on  the  thinks.  If  the  COD 
voy  is  large  it  should  be  divided. 
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Although  massed  or  in  square  is  not  in  good  formation  for  fighting 
it  is  a  most  excellent  one  for  reconnaissance:  probably  the  very  best 
for  a  small  number  of  ships. 

Fighting  formations  all  come  within  one  of  the  four  following  cate- 
gories : 

1.  Narrow  front — great  depth. 

2.  Extended  front — slight  depth. 

3.  Front  and  depth  equal. 

4.  Groups. 

The  first  category  is  represented  by  line  ahead ;  the  second,  by  lines 
abreast,  chase  and  retreat  formations ;  the  third,  by  the  square,  and  the 
fourth,  by  every  formation  that  may  be  included  in  the  group  system. 

A  good  order  of  combat  demands  the  arrival  of  all  the  vessels  as  near 
together  as  possible  on  that  point  of  the  enemy's  formation  where  the 
attack  is  made.     It  also  must  possess  the  folloAving  qualities : 

1.  It  must  be  easy  to  keep. 

2.  It  must  be  easy  to  re-form  in. 

3.  It  must  lend  itself,  by  its  flexibility,  to  all  the  combinations  re- 
quired by  the  Admiral. 

4.  The  vessels  composing  it  must  be  so  disposed  as  to  give  one  an- 
other the  maximum  of  mutual  support. 

5.  The  vessels  must  be  able  to  use  all  their  warlike  outfit,  which  in- 
cludes helm  and  speed  power;  the  use  of  their  rams,  guns,  and  torpedoes. 

Some  authors  do  not  believe  in  a  fundamental  formation  for  battle,  but 
think  that  any  formation  in  which  the  fleet  presents  the  bow  to  the  enemy 
may  be  taken  as  an  order  of  attack. 

Admiral  Penhoat  says  that  vessels  composing  the  line-of-battle  must 
steer  the  same  course,  or  they  will  run  the  risk  of  collision.  In  his 
opinion,  if  the  plan  of  action  is  based  upon  artillery,  the  best  formation 
is  simple  line  ahead,  steering  a  course  as  nearly  as  possible  a  right  an- 
gles to  the  direction  in  which  the  enemy  bears ;  otherwise  the  broadside 
guns  could  not  be  used. 

Even  with  the  ram  as  a  basis  of  attack,  some  authors  prefer  a  line 
ahead  on  a  course  perpendicular  to  the  line  of  formation  of  the  enemy. 
Their  reasons  being :  first,  that  each  ship  in  line  ahead  can  as  it  cuts  the 
enemy's  line  use  both  broadsides  ;  and,  secondly,  the  rear  vessel  of  the 
line  can,  without  interfering  with  the  other  vessels,  take  advantage  of  the 
melee  by  the  time  it  reaches  the  enemy's  line,  and  use  its  ram  to  advan- 
tage. They  consider,  in  making  this  departure  from  rather  well-estab- 
lished ideas,  that  vessels  nowadays  have  such  great  speed,  and  that 
artillery,  from  its  size,  must  be  so  slowly  served,  the  leader  of  the  line 
ahead  will  not  be  punished  so  badly  as  formerly.  Another  advantage 
of  this  formation  for  attack  is,  that  the  rear  vessels  are  protected,  the 
strongest  and  most  formidable  ships  leading  into  action. 

Mr.  Besson  says  that  line  ahead  is  the  easiest  to  keep  or  to  reassem- 
ble in.  It  is  perfectly  flexible,  and  can  in  a  few  minutes  change  to  a  in- 
direction.    Each  vessel  is  flanked  by  the  next  astern  which  cau  come 
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up  011  either  side.  The  vessels  being  in  the  wake  of  one  another  must 
maintain  the  same  speed,  it  is  true,  but  by  sheering  to  either  side 
any  vessel  can  take  up  any  speed,  or  use  its  turning  power  in  any  way. 
The  artillery  fire,  for  the  broadside,  is  entirely  unobstructed,  but  the 
ram,  the  bow  and  stern  fire,  and  the  torpedoes  are  certainly  put  out  of 
action,  but  by  a  slight  sheer  out  of  the  line  any  or  all  of  these  weapons 
are  called  into  play. 

This  formation  fulfills  all  the  requirements  of  a  good  fighting  order. 

In  Hue  ahead,  in  close  order,  the  vessels  flanking  each  other  mutually,  and  their 
broadsides  protected  by  auto-mobile  torpedoes,  the  formation  should  be  nearly  im- 
penetrable. The  last  ship  in  the  line  is  the  only  exposed  one,  and  she  should  be  en- 
dowed with  excellent  turning  qualities. 

The  line  ahead  presents,  according  to  circumstances,  either  the  bow 
or  the  broadside  to  the  enemy.  At  a  distance,  using  artillery,  this 
formation  is  most  efficient  with  a  broadside  presentation.  It  would  be 
foolish  to  engage  the  enemy  broadside  to,  near  at  hand,  as  the  fleet 
would  be  too  much  exposed  to  the  enemy's  rams  and  torpedoes. 

Captain  Grillo,  of  the  Italian  Navy,  adopts,  as  an  order  of  battle,  the 
line  ahead  steaming  at  right  angles  to  the  enemy's  front.  The  forma- 
tion should  be  kept  up  as  long  as  possible.  He  re-enforces  the  head  of 
the  line  with  the  reserve  division,  and  the  rear  of  his  line  with  rams  or 
ram-bowed  cruisers.     (See  Plate  XVII,  Fig.  4.) 

On  the  other  hand,  Admiral  Randolph  expresses  the  opinion  that  the 
line  ahead  is  a  bad  attacking  formation,  for  the  reason  that  only  the 
leader  can  ram,  all  the  guns  of  the  fleet  are  not  used,  and  because  the 
ships  do  not  mutually  support  one  another  to  any  degree.  He  says,  "  It 
is  fraught  with  the  maximum  of  danger." 

Mr.  Laughton  remarks,  "The  best  professional  opinion  refuses  to  ad- 
mit the  line  ahead  as  an  attacking  formation." 

The  formation  in  alternate  lines  ahead,  according  to  this  writer,  is  free 
from  the  defects  of  the  single  line,  but  it  is  still  too  extended.  A  concen- 
trated attack  on  the  rear  might  inflict  fatal  damage  on  one  or  two  ships, 
before  the  van  could  come  round  to  their  assistance,  supposing  that 
the  enemy's  formation  had  been  penetrated  by  a  portion  of  your  line. 

The  alternate  line  ahead,  however,  has  certain  advantages.  It  is 
powerful  as  regards  fighting  the  battery,  and  permits  vessels  of  the 
second  line  to  ram  vessels  of  the  enemy  penetrating  the  first.  Another 
author  says  that  a  formation  in  alternate  line  ahead  permits  a  squadron 
to  preserve  a  good  battery  front.  It  is  a  formation  hard'to  break  through 
and  has  little  to  fear  from  rams.  It  has  the  drawback  of  not  being 
flexible. 

The  majority  of  tacticians  are  of  the  opinion  that  the  most  reliable 
formation  for  attack  based  upon  the  ram  is  founded  on  tin',  line  abreast; 
still  it  has  several  alleged  disadvantages,  which  are  as  follows  : 

1.  It  is  hard  to  preserve  the  dress  of  the  vessels. 

2.  It  is  so  extended  as  to  favor  concentrated  attacks  Of  the  eneiiis 
anywhere  on  the  line. 
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3.  The  Admiral's  signals  will  be  hard  to  make  out  by  vessels  on  the 
tlank. 

4.  The  flanks  are  unprotected. 

5.  It  precludes  broadside  lire,  except  from  the  wing  ships,  which  are 
unsupported. 

6.  It  is  not  flexible.  Changes  of  direction  require  long  and  difficult 
conversions. 

7.  It  is  the  easiest  formation  to  break  through  and  to  break  up,  if 
the  enemy,  in  one  or  two  columns,  concentrates  every  effort  on  one  point. 

These  disadvantages  are  discussed  by  Mr.  Besson,  and  some  disap- 
pear under  the  light  he  throws  upon  them  ;  for  instance,  it  will  be  shown 
later,  in  discussing  the  "Fleet  in  action  on  the  open  sea,"  that  the  broad- 
side fire  can  be  used,  without  endangering  the  other  vessels  of  the  fleet, 
at  least  at  any  period  subsequent  to  the  first  charge. 

In  regard  to  this  formation  not  being  flexible,  it  is  thought  that  if 
this  order  was  formed  just  a  little  while  before  it  was  needed  this  in- 
convenience would  disappear. 

Mr.  Besson  calls  into  question  some  of  the  charges  made  against  it, 
and  says  that  if  there  are  no  more  than  eight  ships  in  line,  the  formation, 
being  simple,  is  consequently  easy  to  maintain  and  to  retake,  and,  further- 
more, in  it,  the  vessels  mutually  give  one  another  the  maximum  of  sup- 
port. It  is  considered  at  the  present  day  the  best  attacking  formation 
for  rams  by  the  French  writers,  and  by  many  foreign  ones. 

In  regard  to  exercising  in  this  formation,  the  rule  is  laid  down  that 
the  vessels  should,  be  the  radius  of  a  turning  cricle  apart.  Each  vessel 
then  has  control  of  its  engine  and  helm,  and  may  be  said  to  be  unob- 
structed in  its  movements.  The  torpedo  and  ram  can  be  perfectly  used, 
likewise  the  bow  and  stern  fire. 

Vice-Admiral  Bourgois  and  Lieutenant  de  Penfentenyo  believe  that 
the  attack  should  be  made  in  line-abreast,  but  that  after  the  first  charge 
the  formation  will  disappear;  Admiral  Bourgois  believing  after  that 
instant  each  vessel  will  act  for  itself,  while  Mr.  de  Penfentenyo  ad- 
vances the  opinion  that  the  fleet  should  form  groups,  and  lays  down 
rules  for  so  doing. 

Mr.  Besson  says  that  two  lines  abreast,  either  double  or  alternate  line 
abreast,  is  preferable  to  single  line  abreast.  It  has  the  merit  of  concen- 
tration and  mutual  support.  The  heaviest  ships  should  be  placed  in  the 
front  line,  although  they  may  be  hampered  in  the  use  of  their  rams  and 
torpedoes,  to  some  extent.  In  this  formation  there  is  this  drawback, 
that  it  is  hard  to  change  the  vessel's  course  sixteen  points,  which  must 
be  done  after  passing  through  the  enemy's  line,  to  charge  him  again  on 
account  of  possible  collisions  with  vessels  in  the  second  line. 

Admiral  Penhoat  acknowledges  that  this  is  a  hard  formation  to  keep 
in,  but  he  says  that  its  disadvantages  are  few,  and  that  any  error  in 
dress  is  easily  rectified,  agreeing,  as  we  see,  with  .Mr.  Besson  on  this 
point. 
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Captain  Fremantle  is  of  the  opinion  that  if  there  are  many  ships,  the 
fleet  should  be  divided  into  independent  squadrons,  but  preserving  for 
each  squadron  the  formation  of  alternate  line  abreast.  On  the  other 
hand,  when  your  fleet  is  so  small  as  to  allow  the  enemy's  line  to  over- 
lap your  flanks,  when  formed  in  this  manner,  Mr.  Besson  says  that 
you  must  not  fight  in  this  formation,  but  in  single  line  abreast. 

Captain  Attylmayr  does  not  believe  in  the  double  or  alternate  lines 
abreast,  and  says  that  it  should  be  entirely  discarded  as  an  attacking 
formation. 

According  to  Captain  Grillo,  in  attacking  this  formation  with  a  fleet 
formed  in  line  ahead,  the  rear  vessels  of  your  line  ahead  should  be  or- 
dered to  reserve  their  fire  for  the  rear  line  of  the  enemy's  two  lines 
abreast. 

The  great  drawback  to  the  formation  in  square  is  that  stations  can- 
not be  maintained  at  good  speed. 

Formations  in  echelon  present  to  the  enemy  a  line  of  rams  and  a  line 
of  fire.'  Yet  it  is  a  dangerously  bad  formation  if  it  is  attacked  in  direc- 
tion of  its  line  of  bearing,  as  it  is  not  flexible.  An  angular  formation, 
such  as  a  chase  formation,  permits  the  use  of  only  one  broadside  on  the 
enemy-  moreover,  it  is  a  hard  formation  to  maintain,  and  an  attack 
from  rams  is  liable  to  get  it  into  confusion.  Although  a  formation  in 
chase-angle  gained  for  the  Austrians  the  battle  of  Lissa,  its  disadvan- 
tage is  in  changing  direction.  The  point  of  the  angle  must  be  kept 
towards  the  enemy,  otherwise  the  enemy  will  concentrate  on  one  of  the 
flanks.  Owing  to  its  unhandiness  as  a  general  formation  for  attack,  it  v 
is  not  to  be  recommended.  In  fact  the  most  modern  tacticians  condemn 
it  entirely  as  too  clumsy.  Unless  the  enemy,  in  some  simple  formation, 
was  very  badly  managed  he  could  turn  so  that  he  could  always  avoid 
the  point,  and  could  thereby  flank  the  fleet. 

Captain  Werner,  of  the  German  Navy,  in  1873  said,  that  "all  modern     j 
systems  must  look  to  the  ram  as  the  main  weapon,  and  all  formations    /  *- 
should  have  this  end  iri  view,  and  should  try  and  combine  as  many  rams      \^L 
as  possible  on  the  enemy  at  the  point  attacked.     To  do  this  the  fighting        ^ 
formation  should  be  such  a  one  as  to  remain  intact  and  be  compact  as 
long  as  possible,  and  at  the  same  time  to  permit  of  great  mobility.     The 
group  system  of  three  vessels  is  the  only  one  which  satisfies  these  con- 
ditions.    It  is  easily  managed  and  can  be  rapidly  formed  again  on  dis- 
persion."   Captain  Werner  believes  in  the  right-angled  triangular  group, 
bypothenuse  to  the  rear.    Other  friends  of  this  system  argue  for  the  sca- 
lene triangle, since  the  rear  vessel  has  an  excellent. chance  to  ram.     They 
all  believe  that  after  the  fight  commences  even  group  should  be  under 

the  sole  control  of  its  leader. 

Lieutenant  Campbell  arranges  his  groups  in  a  maimer  thai  lias  the 
advantages  of  the  unity  of  the  group  system,  and  the  defense  and  sup- 
port accredited  to  the  double  or  treble  line  abreast.  (See  Hair  XVII, 
Fig.  5.) 
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Line  ahead  1  > y  groups,  in  one  or  two  lines,  appears  to  Lieutenant  Al- 
granati  to  till  all  the  conditions  of  an  excellent  order  of  attack.  The 
first  or  second  charge  will  break  up  any  elaborate  formation,  and  the 
groups  will  probably  hold  on  longer  to  their  identity  than  ships  in  any 
Other  formation.  Tbe  leading  groups  should  be  formed  with  the  most 
formidable  armor-clads.  The  rear  group,  which  has  the  best  chance  to 
ram,  should  be  composed  of  those  vessels  best  qualified  for  this  work. 

Vice-Admiral  Randolph  examines,  in  his  work  on  tactics,  the  differ- 
ent formations  that  a  squadron  can  take  to  attack,  and  he  proposes  an 
order  in  echelon  on  a  line  of  bearing  not  greater  than  one  and  a  half 
points  forward  or  abaft  the  beam.  He  applies  this  formation  to  eight 
armor-clads  divided  into  divisions,  and  he  places  them  on  two  lines  of 
bearing,  but  one  liue  is  the  inverse  of  the  bearing  of  the  other.  They 
are  formed  something  like  a  retreat  formation.  (See  Plate  XVII,  Fig.  6.) 
After  the  first  penetration  of  the  enemy's  line,  the  order  of  cohesion 
ought  to  be  kept  up  until  the  squadron  has  executed  the  plan  of  battle 
of  the  admiral.  After  this  the  greatest  liberty  of  action  is  left  to  the 
captains. 

An  authority  who  favors  this  system  of  Admiral  Bandolph  says — 

We  think  that  it  will  be  always  wiser  and  more  advantageous  to  keep  together  all 
the  forces  in  a  compact  mass  than  to  divide  them  into  isolated  groups.  If  the  aim  of 
strategy  is  to  deceive  the  enemy  to  the  last  moment,  to  hide  from  him  the  method  of 
attack,  we  believe  that  this  result  can  only  be  brought  about  by  rapidly  moving  the 
squadron  en  masse.  We  conceive  this  can  best  be  done  by  using  some  flexible  prepar- 
atory formation,  and  then  moving  in  some  preconcerted  manner,  as  contemplated  by 
Admiral  Raudolph. 

The  retreat  formation  as  a  formation  for  retreat  or  otherwise  has  few 
friends,  and  may  now  be  considered  obsolete.  Any  spread-out  formation , 
such  as  this  is,  is  bad.  In  retreating  the  best  formation  is  probably  in 
lines  ahead,  with  the  least-injured  ships  nearest  the  enemy.  Authors 
who  recommend  spread-out  formations  to  serve  this  purpose  forget  the 
following  considerations :  A  spread-out  order  supposes  that  all  the  ves- 
sels can  steam  without  assistance,  and  are  still  in  a  condition  to  fight. 
This  hypothesis  is  not  tenable,  for  a  fleet  would  retreat  fighting,  and 
only  after  a  reverse  or  failure.  On  its  face  a  spread-out  order  permits 
an  enemy  with  superior  speed  to  concentrate  its  force  on  some  point  of 
the  fleet  in  retreat,  and  destroy  it. 

In  alternate  lines  ahead  the  formation  is  more  concentrated  and  cohe- 
sive. Every  gun  is  capable  of  being  used  against  the  enemy.  Stations 
are  easily  kept,  and  the  towed  vessels  are  well  protected.  Finally,  there 
are  no  complicated  maneuvers.  So  this  formation  is  the  best  for  dis- 
abled vessels  in  retreat,  as  they  can  be  taken  in  under  the  guns  of  their 
own  fortifications,  or  can  enter  their  ports  without  any  evolution,  save 
changing  direction. 

Possibly  there  is  one  condition  where  retreat  formation  may  be  avail- 
able; that  is,  when  fighting  in  a  comparatively  narrow  channel,  there 
is  danger  of  being  attacked  by  the  enemy's  fleet. 


CHAPTER    VIII. 
EVOLUTIONS    OF    THE   FLEET 
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Evolutions  in  naval  tactics  have  for  their  object  the  assembling  of 
formations  and  the  passing  from  one  formation  to  another.  They  must 
satisfy  the  following  requirements  : 

1.  They  should  be  done  in  the  least  possible  time. 

2.  They  should  be  spread  out  as  little  as  possible. 

There  are  three  methods  of  evolution  ;  those  controlled  by — 
1.  Simultaneous  movements. 
1.  Successive  movements. 

0.  Direct  or  oblique  movements. 

It  will  be  seen  further  on  that  some  tacticians  draw  a  line  between 
direct  and  oblique  movements  ;  others  consider  this  extreme  delicacy  of 
division  to  be  unnecessary. 

The  tactician  should  study  these  fundamental  movements  thoroughly, 
bo  as  to  decide  without  hesitation  which  method  fits  the  case  best.  It 
will  be  seen  that  some  evolutions  require  a  combination  of  all  three  of 
these  methods. 

Evolutions  are  not  tactics,  although  they  form  the  basis  on  which 
tactics  are  founded.  Captain  Fremantle  says,  u  they  are  simply  lleet 
drill,  and  the. signal-book  is  the  drill-book." 

In  all  evolutions  performed  by  a  fleet  at  sea  in  the  presence  of  an  en- 
emy, the  one  important  point  is  that  they  should  be  quickly  understood 
by  the  commanding  officers  of  the  ships  composing  the  fleet.    To  attain 
this  very  desirable  result,  it  is  necessary,  according  to  Lieutenant  Camp 
bell— 

1.  That  the  signals  should  be  as  few  in  number  as  possible. 

2.  That  the  explanation  attached  to  each  signal  should  be  as  explicit 
and  concise  as  possible. 

3.  That  the  officers  of  the  Navy  should  be  instructed  in  the  manner  of 
performing  the  maneuvers  as  early  in  their  career  as  possible. 

Since  changes  in  naval  warfare  are  constantly  rendering  changes  in 
ships  necessary,  changes  in   ships   bring  about  changes  in    evolutions 

and  also  in  the.  manner  of  performing  them.    These  changes  necessitate 

changes  in  the  signal-book. 

The  knowledge  of  the  helm,  the  Speed  of   the  ship,  and  the  elements 

of  the  turning  circle,  certainly  furnish  thebasis  for  all  evolutions.    There 

i"., 
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will  be  some  difficulty  in  maneuvering  a  fleet  composed  of  vessels  vary. 

ing  greatly  in  speed,  turning  power,  and  armament,  so  as  to  develop  the 
special  qualities  of  each  ship  ;  therefore  it  may  be  set  down  as  a  maxim 
that  the  actual  capabilities  of  the  worst  of  the  vessels  comprising  a  fleet 
must  be  taken  as  the  representative  capability  of  such  fleet.  So  that  the 
maximum  speed  of  the  slowest  ship  is  effectively  the  maximum  speed  of 
the  fleet,  and  the  circle  of  the  ship  wiiich  describes  the  largest,  is,  eft'ect- 
ivety,  the  circle  on  which  every  vessel  in  the  fleet  has  to  maneuver. 

It  seems,  therefore,  to  follow  that  the  power  of  a  fleet  as  a  fighting 
unit  may  be  improved  by  the  rejection  of  those  vessels  whose  power  of 
maneuvering  is  bad.  Mr.  Laughton  says  :  "  Ships  so  ejected  might  form 
a  reserve  to  act  in  time  of  battle,  independent  of  the  formation  of  the 
main  body." 

It  must  be  borne  in  mind  that  a  surprise  to  a  fleet  by  an  enemy  has 
ever  been  dangerous;  but  with  our  modern  means  of  warfare  it  will 
certainly  prove  disastrous.  This  being  the  case,  it  will  require  great 
foresight  on  the  part  of  a  commander-in-chief  to  have  liis  fleet  in  such 
a  condition,  as  regards  formation,  that  it  will  not  be  necessary  to  per- 
form any  evolution  of  moment  in  the  presence  of  the  enemy.  Should 
it  become  necessary,  however,  under  these  circumstances,  to  maneuver 
the  fleet  in  order  to  form  to  resist  attack,  such  an  evolution  must  be 
performed  by  ships,  according  to  Admiral  Penhoat,  and  not  by  groups; 
as  by  this  latter  system  the  fleet  will  be  spread  out,  and  a  concentration 
on  a  portion  of  it  by  the  enemy  will  be  easier.  The  Admiral  goes  on 
to  say  that — 

If  the  form  and  organization  of  the  line-ot'-battle  are  well  determined,  it  will  be  easy 
to  deduce  the  proper  formation  for  steaming  and  to  establish  in  some  way  a  proper 
system  of  evolutions.     These  evolutions,  above  all,  must  be  simple. 

It  may  be  laid  down  as  a  general  principle  that  no  evolution  is  of 
merit  which  employs  such  a  method,  to  pass  from  one  formation  to  an- 
other, as  breaks  up  the  mutual  support  which  should  exist,  in  all  good 
tactics,  between  the  ships  of  the  fleet. 

After  preparatory  exercise,  so  as  to  permit  tire  captains  to  familiar- 
ize themselves  with  the  handling  of  their  ships,  the  fleet  should  be 
formed  in  line  and  exercises  should  begin.  We  have  before  discussed 
the  principles  by  which  the  speed  and  position  are  maintained,  and  have 
given  forms  of  the  tables  to  be  used. 

The  fleet  must  drill  at  making  together  two  turns  of  1)0°  each;  one 
turn  with  the  helm  one  way,  and  the  other  witli  the  helm  over  the 
other  way.  The  turns  to  be  made  at  full  speed  and  to  be  continuous. 
(See  Plate  XVIII,  Fig.  1.) 

Drill  in  change  of  speed  can  be  done  as  follows:  The  fleet  being  on 
a  line  of  bearing  four  points  on  the  Ad  m  rial's  quarter,  for  example, 
and  on  the  same  course  as  the  flagship,  will,  at  the  signal,  come  into 
line  abreast,  dressing  on  the  flagship.  Then  the  moving  flank  will  be 
changed,  and  the  same  movements  will  be  repeated,  pivoting  on  the 
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ship  on  the  other  extremity  of  the  line.  The  ships  always  steering 
parallel  courses. 

Night  drill  is  simplified  by  the  improved  methods  of  electric  lighting. 
It  certainly  takes  more  nerve  to  drill  in  darkness,  but  it  is  most  neces- 
sary, and  the  Admiral  should  constantly  exercise  his  fleet  at  this  time. 

In  regard  to  intervals,  the  general  rule  is  to  close  them  when  the  for- 
mation is  accomplished,  and  to  open  them  out  before  beginning  to  form 
a  new  one. 

Owing  to  the  reduction  in  speed  caused  by  turning,  vessels  changing 
direction  in  line  ahead  in  close  order  will  be  likely  to  collide  with  the 
next  ahead.  Distances  then  must  be  great  enough  to  permit  vessels 
to  turn  without  being  run  into. 

The  following  instructions  taken  from  the  "  Manuel  du  Matelot  Tim- 
onier  (Paris,  1882)"  are  extracted  from  the  first  volume  of  the  Naval  Tac- 
tics of  the  French  Navy  : 

GENERAL   PRINCIPLES   FOR   SQUADRON   STEAMING. 

Every  vessel  which  increases  or  diminishes  its  speed  must  communicate  the  fact  to 
the  next  ahead  and  the  next  astern. 

This  rule  not  only  applies  to  formations  and  to  evolutions,  but  to  every  circumstance 
where  vessels  maneuver  in  proximity  to  any  others.  It  is  shown  by  hoisting  the 
speed  pendant  higher  when  the  speed  is  increased,  and  lowering  it  when  the  speed  is 
diminished.  At  night  a  lantern  is  waved  over  the  bow,  to  be  answered  by  the  next 
ahead,  when  the  speed  is  increased,  and  if  the  speed  is  diminished,  the  lantern  is 
waved  over  the  stern,  to  be  answered  by  the  next  astern. 

The  only  circumstances  under  which  a  vessel  is  authorized  to  stop, 
when  steaming  in  squadron,  are  the  following : 

1.  To  save  a  man  overboard. 

2.  In  case  of  an  accident  to  the  engine,  screw,  or  rudder. 

3.  To  avoid  a  collision. 

In  almost  every  case  the  vessel  which  stops  should  drop  out  of  line, 
by  sheering  to  that  side  which  interferes  with  the  other  vessels  the  least. 

II. 

In  any  movement  made  by  a  fleet  in  performing  an  evolution,  there 
are  the  following  requirements  to  be  fulfilled : 

1.  To  lose  as  little  distance  as  possible  in  passing  from  one  point  to 
another. 

2.  To  avoid  any  possibility  of  collision  between  two  or  more  snips  of 
the  fleet. 

3.  To  keep  the  fleet  in  such  a  condition  as  to  form  order-of- battle  easily 
and  quickly. 

Wo  may  also  state,  that  the  nature  of  all  movements  of  a  line  <>!'- 
battle  presents  three  phases : 

1.  To  approach  the  enemy — bow  towards  him. 

2.  To  keep  at  a  certain  distance  from  the  enemy — broadside  towards 

him. 
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.').  To  retreat, or  increase  the  distance  from  the  enemy — stern  towards 
him. 
We  have  paid  in  the  first  part  of  this  chapter  that  movements  may 

be  classed  under  the  head  of  simultaneous,  successive,  and  direct. 

SIMULTANEOUS  MOVEMENTS  are  those  performed  by  all  the  ships  of 
the  fleet,  which  are  steering  the  same  course,  coming  together  on  some 
other  common  course. 

SUCCESSIVE  movements  are  those  which  are  performed  by  means 
of  the  countermarch.  This  method  consists  in  putting  the  fleet  into  line 
ahead.  The  leader  steams  in  the  new  direction,  followed  by  the  other 
vessels.  The  advantage  is  that  it  requires  no  signals,  the  quickest  speed 
is  maintained,  and  there  is  little  or  no  danger  of  collision.  Furthermore, 
a  countermarch  is  applicable  to  any  number  of  vessels,  whereas,  arched 
in  a  concentric  circle,  which  is  intended  to  accomplish  the  same  object 
as  a  countermarch,  can  be  undertaken  by  only  a  very  small  number  of 
ships,  since  the  greater  the  radius  of  turn  for  the  fleet  or  squadron  in 
line  abreast,  the  greater  the  speed  to  be  made  by  the  moving  flank  ship. 
With  more  than  five  ships  in  line,  the  flank  ship  would  have  to  make 
greater  speed  than  vessels  are  generally  capable  of  doing.  There  is 
a  method  called  by  the  French  conversion,  which  is  intended  to  accom- 
plish the  same  object  as  the  wheel  or  countermarch,  and  which  is  a  com- 
bination of  the  simultaneous  movement  aud  the  direct  movement.  This 
method  will  be  further  discussed  at  another  point  in  this  chapter. 

When  the  movements  refer  to  changes  of  direction  of  eight  points 
by  means  of  a  successive  movement,  they  are  termed  "  rectangular 
movements,"  and  evolutions  performed  by  this  method  furnish  the  basis 
of  a  regular  -school  of  tactics.  There  is  another  method  of  performing 
rectangular  movements,  now  practiced  in  the  French  evolutionary  squad- 
ron, we  believe,  which  resembles  the  isodromic  method  of  Captain  Lewal, 
which  will  be  touched  upon  later. 

Without  discussing  all  the  plans,  methods,  and  means  of  evolution 
suggested  iu  the  last  twenty  years,  we  will  say  the  great  speed  that 
ships  are  now  capable  of,  and  at  which  all  evolutions  must  be  performed, 
entail  upon  these  evolutions  the  greatest  possible  simplicity.  Therefore 
it  may  be  laid  down  as  a  general  rule,  that  where  direction  is  to  be 
changed  without  changing  the  formation,  if  the  angular  difference  be- 
tween the  new  and  old  line  of  bearing*  is  less  than  four  points,  and  if 
the  fleet  is  in  line  abreast  and  not  very  large  as  regards  numbers,  then 
wheeling  in  concentric  circle  or  conversion  should  be  resorted  to.  If, 
however,  the  change  is  greater  than  four  points,  then  the  evolution 
will  be  performed  either  by  a  simultaneous  movement  into  line  ahead? 
followed  by  a  countermarch,  and  then  again  swinging  simultaneously 
to  some  common  course,  or  the  evolution  will  be  performed  by  a  direct 
movement.  A  direct  movement  is  where  each  vessel  proceeds  from 
her  place  in  the  old  formation  to  her  place  in  the  new,  at  the  quickest 
speed,  by  the  shortest  route,  without  reference  to  the  other  vessels  of 
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the  fleet.  Since  one  of  the  vessels  of  the  fleet  is  formed  upon  in  all  di- 
rect movements,  and  since  vessels  arrive  in  their  new  positions  at  dif- 
ferent times,  changes  of  speed  are  necessitated.  Simultaneous  and 
successive  movements,  then,  have  this  advantage  over  direct  movements: 
full  speed  can  be  maintained  at  all  times. 

Although  at  first  glance  the  direct  method  may  seem  to  be  the  easiest 
to  maneuver  in,  it  is  not  so.  Unless  the  fleet  is  very  well  drilled,  there 
is  great  danger  of  collision  ;  and,  moreover,  the  vessels  in  passing  from 
one  point  to  the  other  are  in  no  formation  and  are  therefore  at  a  disad-, 
vantage  in  case  of  attack. 

Captain  Fremantle  thinks  that  it  is  "wise  to  prescribe  as  closely  as 
possible  to  each  captain  the  course  to  be  followed."  He  also  thinks 
that  there  will  never  be  an  attempt  made  to  change  a  formation  when 
in  action,  since  such  change  will  act  too  disadvantageous^  for  the 
fleet  in  the  manner  we  have  spoken  of.  Furthermore,  he  says :  u  Rec- 
tangular movements,  which  allow  changes  of  formation  to  be  made 
without  variation  of  speed,  are  correct." 

Many  authors,  however,  do  nut  believe  that  rectangular  movements 
are  applicable  to  a  fleet  of  armored  vessels,  into  which  fighting  by  means 
of  the  ram  enters.  They  believe  in  direct  movements,  which,  as  we 
have  before  said,  contemplate  a  vessel  proceeding  from  one  position  in 
a  formation  to  some  other  position  in  some  other  formation  by  any  route 
her  captain  may  chose,  observing  the  usual  rules  of  the  road. 

Some  writers  favor  the  use  of  both  systems,  the  admiral  to  be  gov- 
erned by  the  environment  as  to  which  method  he  will  use.  Each  of 
them,  however,  have  their  drawbacks.  With  rectangular  movements,  if 
we  are  maneuvering  in  the  presence  of  the  enemy,  our  broadsides  are 
exposed  to  his  line  of  rams ;  with  direct  movements  collisions  are  lia- 
ble to  occur,  and  the  fleet  is  without  order  until  the  new  formation  is 
complete. 

An  advantage  with  rectangular  movements  is  that  it  takes  less  time 
to  perform  the  evolution,  and  the  location  of  the  new  formation  is  ex- 
actly known;  that  is  to  say,  the  commander-in-chief,  supposing  him  to 
06  in  the  leading  ship,  passes  exactly  over  the  spot  of  the  new  line  of 
bearing;  whereas  with  direct  movements  it  is  not  so.  For  instance, 
the  fleet  are  in  line  ahead,  and  they  wish  to  form  line  abreast  on  the 
leader,  on  a  line  of  bearing  eight  points  from  their  present  line.  As 
the  leader  must  keep  up  his  steerage  way,  although  at  a  reduced  speed, 
say  four  knots,  the  consequence  is  that  by  the  time  the  Meet  are  in  line 
abreast  the  formation  is  accomplished  two  or  three  miles  ahead  of  where 
the  leader  was  when  the  evolution  commenced. 

With  the;  greatspeed  that  vessels  will  maneuver  at  nowadays,  ii  ma\ 
be  set  down  as  a  maxim,  that,  if  an  enemy's  Heel  should  be  discovered 
less  than  four  miles  off,  and  your  format  ion  was  in  line  ahead  in  direc- 
tion of  the  enemy's  bearing,  and  you  wished  to  form  line  abreast,  Or 
some  modification  of  it,  you  must  use  a  rectangular,  and  not  a  direct 
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movement;  otherwise  tbe  enemy  will  be  upon  you  before  your  formation 
b  complete. 
A  point  in  favor  of  direct  movements  is,  thai  ships  performing  this 

evolution  always  present  their  hows  to  the  enemy,  which,  in  this  age  of 
ram  warfare,  is  of  great  moment. 

III. 

It  is  our  intention  now  to  consider  several  systems  proposed  by  tac- 
ticians for  the  performance  of  evolutions.  Many  of  the  methods  pre- 
sented are  perhaps  antiquated,  still  they  are  so  often  referred  to  by  later 
writers  that  it  will  be  as  well  for  us  to  make  some  little  examination 
into  them. 

We  have  seen  that  Mr.  Laughton  divides  his  fleet  into  groups  of 
three  :  each  group  he  terms  a  squadron,  and  each  leader  is  the  flagship 
of  a  rear-admiral.  His  method  of  evolutions  consists  in  putting  his 
squadron  into  line  ahead,  and  using  a  successive  movement,  or  in  put 
ting  each  squadron  into  line  abreast,  and  making  a  wheel  in  a  "con- 
centric circle"  through  eight  or  sixteen  points.  To  these  are  added  si- 
multaneous movements,  which  may  be  considered  as  entering  into  the 
scheme  of  evolutions  of  every  tactican.  Mr.  Laughton  also  bases  his 
evolutions  upon  a  time  element  so  that  a  ship,  for  instance,  in  a  forma- 
tion in  line  ahead  in  close  order  puts  over  her  helm  at  a  certain  time-in- 
terval after  she  has  received  a  signal  from  her  next  ahead.  Wheu  this 
last  ship  puts  over  her  helm  she  signals  the  fact  to  her  next  asteru,  &c. 

The  author  describes  his  method  of  performing  concentric  circles,  as 
follows : 

At  a  reduced  speed  of  three  knots,  the  pivot  ship  describes  the  arc  of  her  cirele 
through  the  required  change  of  bearing ;  the  center  ship  describes  the  same  arc  with 
a  double  radius,  at  a  speed  of  six  knots,  and  the  third  ship  with  a  treble  radius, 
and  a  speed  of  nine  knots,  thus  "  wheeling  "  into  line  on  the  required  bearing. 

We  have  here  a  simultaneous-direct  movement,  but  with  two  new  ele- 
ments; helm  angle  different  for  each  ship  and  different  speeds. 

Commander  ^oel  adopts  groups,  as  units,  performing  rectangular  move- 
ments. That  is  to  say,  all  movements  made  by  groups  are  to  be  con- 
sidered, when  maneuvering  iu  fleet  formation,  as  if  the  groups  were  each 
a  single  vessel.  Among  the  vessels  of  the  groups  themselves  the 
movements  are  not  rectangular,  and  are  made  at  different  speeds.  The 
speed  of  the  group-leader,  however,  is  never  changed;  always  being  the 
highest  adopted  speed  of  the  fleet.  The  movements  of  the  fleet  are, 
nevertheless,  rectangular  when  passing  from  one  distinct  formation  to 
another. 

Captain  Fremautle  remarks  substantially  as  follows,  on  this  point : 
The  difficulty  of  evolutions  in  groups  consists  in  this:  The  ships  of  a 
group  must  maintain  both  their  relative  aud  absolute  bearings — that  is, 
when  the  course  is  changed,  the  whole  group  have  to  swing  into  their 
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new  positions  as  ships  forming  on  their  group  leaders  in  order  to  keep 
up  the  formation.  This  involves  so  many  difficulties,  as  change  of 
speed,  &c.,that  all  advantage  of  the  group  of  three  ships  is  lost  by  its 
unhandiness. 

Vice- Admiral  Jurien  de  la  Graviere,  who  commanded  the  French 
fleet  of  evolutions  in  1868-'70,  chose  the  division  as  the  tactical  unit, 
and  had  the  following  ideas  upon  some  tactical  questions.  He  did  not 
believe  in  any  fundamental  formation  for  attack.  The  battle  having 
ouce  begun,  the  captains  must  fight  the  ships  without  any  special  di- 
rection from  the  Admiral.  Furthermore  he  did  not  believe  that  rectan- 
gular movements  were  suitable  for  armor-clads,  and  therefore  he  sub- 
stituted those  which  were  direct.  Every  vessel  proceeded  to  her  station 
as  we  have  before  described,  and  for  which  maneuver  an  expression  was 
invented,  or  at  least  a  phrase  was  applied,  namely,  that  each  vessel 
should  "chasser  son  posted 

Admiral  Boutakov  takes  as  a  point  of  departure  for  his  evolutionary 
system,  the  idea  that  every  evolution  of  a  vessel  is  formulated  upon  two 
geometrical  lines:  the  circle,  and  a  line  tangent  to  it.  Considering  the 
vessel  to  be  moving,  if  the  helm  is  put  over  she  describes  a  curve,  which 
may  be  taken  as  a  circle,  and  if  the  helm  is  righted  she  describes  a  line 
which  is  tangent  to  this  circle. 

The  radius  of  the  turning  circle  used  by  the  squadron  is  the  basis  of 
all  measurements,  and  everything  is  laid  down  with  the  greatest  precision. 
He  contrived  a  series  of  co-ordinates,  so  that  the  ship  at  any  movement 
of  its  evolution  could  be  plotted  mathematically.  Probably  it  is  more 
theoretical  than  practical,  for  although  each  captain  is  furnished  with 
minute  data  as  regards  engine  and  helm,  still  the  author  supplements 
these  instructions  by  advising  the  commanding  officers  that  they  must 
be  governed  also  by  surrounding  circumstances,  and  that  they  should 
preserve  their  stations  by  viewing  the  situation  rather  than  by  a  blind 
following  of  theory. 

The  Admiral  indicates  several  methods  of  changing  the  direction  of  a 
line  ahead.  Some  are  made  by  countermarching  and  some  are  made  by 
conversion.     This  last  evolution  is  made  in  three  movements. 

Wishing  to  change  direction  eight  points,  being  in  line  ahead — 

1.  All  the  ships  together  put  over  their  helms  and  swing  to  a  line-of- 
bearing  parallel  to  the  course  in  line  ahead.  The  angle  which  the  head 
of  each  ship  swings  through  is  always  once  and  a  half,  the  change  of 
direction  of  the  lines  of  bearing.    (See  A,  Plate  XVIII,  Fig.  2.)     En  this 

the  ship's  head  has  changed  coarse  through  twelve  points. 

2.  Bach  vessel  proceeds  at  different  speeds,  the  pivol  vessel  jus!  turn 
ing  over,  the  flank  vessel  moving  at  lull  speed,  dressing  on  the  pivot 
ship,  until  the  line  of  bearing  is  changed  eight  points.    (See  B, same 

plate  and  figure),  when  ; 

:;.  Bach  vessel  puts  its  helm  over  simultaneously,  and  swings  Into 

line  ahead.      (See  (',  same   plate  and  figure.) 
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Of  course,  the  uew  direction  MC  may  make  any  other  angle  than  a 
right  angle  with  the  old  line  ahead  NM.  It  will  be  noticed  that  by  this 
method  the  rear  ship  La  formed  upon. 

To  change  direction  in  line  abreast  (see  Plate  Will,  Pig.  3),  either 
pass  to  the  formation  of  line  ahead  by  simultaneously  putting  over 
the  helm,  then  letting  the  leader  steam  in  the  new  direction,  the  rest 
of  the  fleet  following,  the  one  in  the  wake  of  the  other,  and  when  the 
last  ship  has  gained  the  new  direction,  having  the  fleet  swing  into  line 
abreast  simultaneously;  or  else,  the  fleet  can  proceed  as  follows  (see 
Plate  XVIII,  Fig.  4):  The  vessels  together  swing  through  half  the 
angle  between  the  old  direction  and  the  new,  the  pivot  vessel  barely 
turning  over,  the  flank  vessel  at  full  speed.  When  the  line-of-bearing 
at  right  angles  to  uew  direction  is  reached,  the  fleet  comes  simultane- 
ously to  the  new  course  and  renews  the  normal  speed.  This  second 
method  is  only  to  be  used  when  the  change  of  direction  is  less  than  live 
points. 

When  the  fleet  is  in  bow  and  quarter  line  and  wishes  to  change  direc- 
tion it  must  first  come  into  line  abreast  or  into  line  ahead,  and  then  pro- 
ceed by  the  rules  given  above. 

The  author  has  a  method  of  opening  order  and  increasing  distance 
by  means  of  sheering.  This  plan  is  hardly  feasible  at  night,  and  has 
given  way  to  other  and  simpler  methods. 

Captain  Colomb's  method  of  evolutions  as  set  forth  in  his  work  in 
1865,  resembles  somewhat  that  of  Admiral  Boutakov.  He  assumes 
that  the  vessel  describes  a  circle  in  turning  and  a  tangent  to  this 
circle  when  the  helm  is  righted.  He  calls  "  simple  evolutions"  those 
performed  by  either  change  of  speed  or  use  of  helm  ;  and,  "  compound 
evolutions"  those  in  which  both  change  of  speed  and  use  of  helm  enter. 
He  only  allows  change  of  speed  when  he  prescribes  the  direct  method  of 
movement.  A  compound  movement  is  a  combination  of  several  sim- 
ple ones.  At  the  end  of  each  simple  movement,  the  alignment  is  rec- 
tified. The  author  discusses  several  methods  of  changing  the  direction 
of  a  line  ahead,  one  of  which  is  by  wheeling  in  concentric  circles.  All 
the  vessels  swing  through  eight  points  together,  coming  into  line 
abreast.  The  pivot  vessel  then  puts  its  helm  at  such  an  angle  as  to 
describe  the  arc  of  a  circle  with  a  radius  of  two  cables  ;  the  vessel  next 
to  the  pivot  puts  its  helm  at  such  an  angle  as  to  make  the  radius  of 
the  arc  of  its  circle  four  cables  and  so  on,  increasing  the  diameter  of  the 
turning  circles  two  cables  for  each  ship  towards  the  moving  flank. 
The  pivot  barely  keeps  steerage  way.  The  wing  ship  goes  at  full  speed, 
the  fleet  keep  their  alignment.  When  they  come  into  line  abreast  on 
the  new  line  of  bearing,  the  vessels7  helms  are  put  over  the  same  way 
together,  and  the  fleet  comes  into  line  ahead,  resuming  full  speed  when 
the  helms  are  put  over.     (See  Plate  XIX,  Fig.  3.) 

The  two  methods  by  which  the  bearing  of  a  line  can  be  changed,  but 
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-where  the  course  still  remains  the  same,  are  formulated  by  the  author 
as  follows : 

1.  By  using  the  system  of  co-ordinates  proposed  by  Admiral  Bouta- 
kov,  or — 

2.  By  using  the  method  of  wheeling  in  concentric  circles,  or  the 
countermarch  to  get  on  to  the  new  Une-of-training,  and  then  coming 
to  the  old  course  by  a  simultaneous  movement. 

We  will  now  considera  lastexample  to  show  Captain  Colomb's  meth- 
ods. Being  in  double  line  ahead,  by  divisions  and  wishing  to  change 
both  course  and  line-of-bearing  (see  Plate  XIX,  Fig.  1),  he  proceeds  as 
follows  :  If  the  change  is  less  than  eight  points,  the  outside  division 
continues  its  course,  and  keeps  its  speed.  The  inside  division  (the  pivot 
division)  continues  its  course  and  diminishes  its  speed.  The  file  leader 
of  this  pivot  division  lets  the  file  leader  of  the  other  division  pass  him 
by  a  bearing  equal  to  half  the  angle  of  the  change  of  direction.  At  this 
instant  both  leaders  come  on  the  new  line  of  bearing,  followed  by  the 
ships  of  their  line.  The  pivot  division  continuing  at  reduced  speed  un- 
til the  other  division  bears  perpendicular  to  the  course  steered.  If  the 
•change  is  greater  than  eight  points,  then  the  division  towards  which 
the  turn  is  made  (see  Plate  XIX,  Fig.  2)  stands  on  the  same  course  at 
full  speed;  the  other  division  stands  on  the  same  course  with  reduced 
speed,  until  the  file  leader  of  the  quick  steaming  division  bears  from 
the  leader  of  the  slow  steaming  division,  half  the  angular  difference 
between  the  old  and  new  directions,  when  each  leader  maneuvers,  as 
in  the  former  case,  followed  by  the  ships  of  their  lines.  It  will  be  ob- 
served that  the  left  division  has  become  the  right  one  and  vice  versa. 

We  make  our  next  note  upon  a  system  of  evolutions  proposed  by 
Captain  Lewal.  It  consists  in  moving  the  fleet  from  one  formation  to 
another  by  means  of  isodromy,  or  "  paths  of  equal  length."  The  method 
is  easy  to  be  seen  by  reference  to  Plate  XX,  Fig.  1.  It  has  the  disad- 
vantage of  there  being  practically  a  g'reat  liability  of  collisions  occur- 
ring. It  will  be  observed  that  each  ship  has  passed  over  a  course  of 
the  same  length,  and  that  the  same  speed  is  maintained  by  each  ship. 
This  evolutionary  system,  or  something  nearly  akin  to  it,  is  recommended 
by  Mr.  Besson.  We  are  led  to  infer  that  this  method  is  now  being  used, 
or  has  been  used  until  lately,  by  the  French  squadron  of  evolutions. 

M.  de  Penfentenyo  discusses  the  movements  between  the  vessels  com- 
posing groups,  so  that  the  leaders  can  maneuver  either  by  rectangular 
or  direct  methods,  whilst  tin;  duration  of  the  evolution  is  shortened  by 
the  vessels  of  each  group  moving  among  themselves.    This  author  used 

a  line  abreast  as  the  basis  Of  formation,  the  group  of  three  being  the  unit 

of  division.    When  the  Heei  jnaneii  vers,  tin-  groups  arrange  themselves 

in  scalene-triangular  fonn;  but  tin*  leaders  Of  the  groups  are  always  in 
Some  simple  formation.  He  maneuvers  the  vessels  Of  hifl  groups  as  fol- 
lows; in  changing  direction  two  methods  are  used: 

1.    When  the  change  is  less  than  B0°, 
482 8 
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2.  When  the  change  is  greater  than  60°. 

In  the*  first  category  the  positions  of  the  ships  do  not  change;  the 
leader  remains  ahead.  The  vessels  on  his  quarters  move  in  such  a  man- 
ner that  each  ship  brings  itself  to  bear  half  the  angular  change  with  the 
new  course,  the  ship  on  the  starboard  quarter  slacking  speed  if  chang- 
ing course  to  starboard,  the  vessel  on  the  port  quarter  increasing  hers. 
(See  Plate  XX,  Fig.  2.) 

If  the  change  of  direction  is  more  than  60°,  the  three  vessels  come  to- 
gether on  the  new  course  at  the  same  time.  The  vessel  that  finds  itself 
leading  in  the  new  direction  becomes  the  leader;  the  two  other  ships  so 
use  their  speed  and  helm  as  to  group  themselves  as  shown  in  Plate  XX, 
Figs.  3  &  4. 

When  a  change  of  16  points  is  made,  the  triangle  is  reversed  by  the 
method  shown  in  Plate  XX,  Fig.  5. 

We  now  come  to  consider  the  evolutionary  system  of  Admiral  Pen- 
hoat.  He  is  very  minute  in  his  discussion  of  evolutionary  points,  and  it 
is  to  be  regretted  that  his  most  interesting  instruction  cannot  be  more 
fully  entered  into  in  these  pages.  Both  the  successive  and  direct  sys- 
tems are  used  by  him.     As  regards  simultaneous  movements,  he  says: 

Theoretically,  in  these  movements  every  ship  puts  its  helm  over  in  the  same  direc- 
tion at  the  same  time;  practically,  the  ship  that  has  no  vessel  on  the  side  towards 
which  she  turns  should  commence— as,  for  instance,  the  rear  ship  in  line  ahead;  as 
soon  as  the  maneuver  is  marked,  then  the  next  ship  to  her,  and  so  on. 

The  signal  for  the  execution  of  any  evolution  may  be  given  by  the 
steam- whistle  of  the  flagship,  as  well  as  by  hauling  down  the  hoist  of 
flags. 

Simultaneous  movement  is  the  only  method  which  can  be  used  in 
action. 

Successive  movements  relate  to  the  maneuvers  of  a  line  ahead,  when 
one  vessel  keeps  its  station  at  all  times  in  the  wake  of  another,  its  next 
ahead,  no  matter  what  change  of  direction  is  made.  In  changing  direc- 
tion, which  in  successive  movement  is  for  each  ship  only  a  change  of 
course,  each  ship  moves  her  helm  over  easily.     (See  Plate  XX,  Fig.  0.) 

In  regard  to  direct  movements,  this  expression  designates,  as  we  have 
said,  a  maneuver  of  a  line  which  passes  from  one  formation  to  another  by 
each  vessel  steering  directly  for  its  new  position;  for  example,  being  in 
line  ahead,  to  form  line  abreast.  (See  Plate  XXI,  Fig.  1.)  The  pivot 
vessel  reduces;  speed  to  steerage  way  and  continues  on  its  course.  The 
other  vessels  steer  sufficiently  to  port  to  gain  their  stations  at  full  speed 
first;  then,  moderating  their  speeds  and  keeping  their  dress,  on  bringing 
the  pivot  guide  on  a  proper  bearing,  they  will  steer  his  course.  Suppose 
the  pivot's  speed  is  five  knots,  and  that  the  rear  vessel  gains  its  position 
at  the  rate  of  11  knots,  it  would  take  a  fleet  of  eight  ships  twenty  minutes 
to  perform  this  evolution,  and  the  formation  would  be  completed  2  miles 
from  where  the  evolution  commenced. 

If  two  opposing  fleets  have  each  a  tactical  speed  of  11  knots,  it  will  be 
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necessary  to  begin  the  formation  for  attack  6  miles  about  from  where 
the  enemy  is,  in  order  that  it  may  be  accomplished  by  the  time  you 
must  engage. 

We  will  compare  this  with  an  example  of  an  evolution  composed  of  a 
successive  movement  succeeded  by  a  simultaneous  movement,  being  in 
line  ahead,  to  form  line  abreast,  changing  direction  eight  points  to  star- 
board. A  successive  movement  is  made  eight  points  to  starboard,  and 
when  the  new  line  of  bearing  is  reached  by  all  the  vessels  of  the  fleet, 
a  simultaneous  movement  is  performed  eight  points  to  port.  It  will  take 
eight  vessels,  300  yards  apart,  steaming  at  a  rate  of  11  knots,  ten  to 
thirteen  minutes  to  perform  this  evolution.     Advance,  say,  200  yards. 

In  the  first  part  of  this  chapter  we  said  that  some  tacticians  discrimi- 
nate between  direct  and  oblique  movements.  Admiral  Penhoat,  as  we 
will  see,  makes  an  oblique  maneuver  a  subordinate  division  of  direct 
movements.  He  says,  "That  category  of  direct  movements  which  is 
the  most  unfavorable  is  where  the  line  abreast  to  be  formed  is  at  right 
angles  to  the  line  ahead  you  are  in,  and  which  we  have  discussed.  If  this 
line  abreast  is  oblique  to  the  line  ahead,  the  consequences  of  the  move- 
ment are  not  the  same."  Let  us  suppose  a  line  ahead  of  eight  ships,  dis- 
tance 2  cables,  speed  10  knots,  are  maneuvering  to  form  by  a  direct 
movement  a  line  abreast,  where  the  line  of  bearing  is  at  an  angle  of  45° 
with  the  old  line.  This  is  termed  an  oblique  movement.  (See  Plate  XXI, 
Fig.  2.)  It  is  done  as  follows :  Simultaneous  movement  to  starboard  from 
line  ahead,  through  the  angle  which  is  the  complement  of  the  angle  which 
the  new  line  of  bearing  makes  with  the  old.  Each  ship  then  steers  for 
its  new  station  in  line,  regulating  speed  as  in  former  cases.  If  we  sup- 
pose the  speed  to  be  the  same  as  in  the  example  of  direct  movements, 
it  will  take  fifteen  minutes  to  complete  the  evolution,  and  the  fleet  will 
have  run  2,000  yards  on  its  course.  It  would  take  a  little  less  time  to 
make  this  same  evolution  by  countermarch.  The  rule  is,  if  the  change 
of  the  new  line  of  bearing  is  more  than  an  angle  of  45°,  use  successive 
movement;  if  the  angle  is  less  than  45°,  use  direct  movement. 

Direct  movements,  when  the  fleet  is  formed  in  double  line  ahead,  with 
an  .interval  equal  to  a  divisional  front  plus  one  distance  (see  Plate  XXI, 
Fig.  3),  present  some  advantages  over  successive  movements,  if  the 
fleet  wish  to  form  line  abreast.  With  eight  vessels  steaming  10  knots, 
and  preserving  the  usual  distance,  the  duration  of  the  evolution  will  be 
eight  minutes  and  the  gain  ahead  three-quarters  of  a  mile.  With  a  suc- 
cessive movement  the  duration  would  be  nine  minutes.  If  the  line  abreast 
to  be  formed  is  not  at  right  angles  to  the  double  line  ahead,  the  move- 
ment is  not  so  simple,  but  it  can  be  done  in  two  ways. 

The  ttrst  method  (sec  Plate  XXII,  Fig.  1)  is  to  form  line  abreast  by  a 
direct  movement,  then  change  course  eight  points,  coming  into  line 
ahead.    Enter  on  the  new  line  of  bearing  by  a  successive  movement. 

and  then,  when  the  fleet  is  on  this  line,  all  come  into  line  abreast. 
The  second  method  (see  Plate  XXII,  Fig.  2)  is  to  form  the  fleet  into 
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line  ahead  by  a  successive  movement  on  a  line  eight  points  from  the  old 
direction,  then  steer  in  the  new  direction,  and  when  the  fleet  is  on  this 
bearing  come  into  line  abreast  simultaneously. 

We  now  come  to  consider  change  of  direction  of  vessels  in  line  abreast 
or  on  a  line  of  bearing  by  certain  direct  movements  generally  called  conver- 
sions. Circular  conversions,  or  wheeling  in  concentric  circles,  is,  as  we  have 
seen,  impracticable  for  a  large  fleet,  on  account  of  the  speed  demanded 
from  the  vessel  on  the  moving  flank.  The  author  explains  the  following 
system  as  an  efficient  substitute  or  modification.  A  conversion  becomes 
constantly  necessary  as  the  bearing  of  the  enemy  changes  You  desire 
to  keep  your  line  parallel  with  and  opposed  to  his.  (See  Plate  XXII,  Fig. 
3.)  The  fleet  is  on  line  A,  and  you  must  change  to  line  B,  as  the  enemy 
has  changed  his  position  from  C  to  D.  To  do  this  the  vessels  come 
simultaneously  to  a  course  perpendicular  to  the  new  line.  The  pivot 
stands  on  with  barely  steerage  way ;  the  flank  ship  stands  on  with  the 
fastest  speed.  The  rest  of  the  vessels  vary  their  speed  to  keep  their 
dress.  When  they  arrive  on  the  new  line  B,  speed  is  resumed.  This  is 
not  strictly  a  good  method,  since  it  brings  the  shix>s  closer  together  on 
the  new  line.  It,  however,  answers  very  well  for  small  changes  of  di- 
rection, as  it  takes  the  least  possible  time  to  perform  such  change.  If 
time  offers  after  this  evolution  has  been  performed,  the  fleet  should  open 
out  to  their  proper  distances. 

In  order  that  ships  should  be  at  a  proper  distance  from  one  another 
when  they  arrive  on  the  new  line,  they  should  steer  such  a  course  from 
the  old  line  A  (see  Plate  XXII,  Fig.  4)  as  to  be  perpendicular  to  a  line 
bisecting  the  angle  between  the  old  and  the  new  lines  of  bearing. 

The  Admiral  has  the  following  to  say  on  formations,  and  the  pecul- 
iarities of  naval  war  that  are  now  forced  upon  us  by  the  enormous  speed 
made  by  ships.  Even  with  a  small  number  of  vessels,  no  movement 
can  be  made  with  the  enemy  bearing  down  upon  you,  inside  of  four  miles 
separation.  If  an  evolution  must  be  performed,  it  would  be  better  to 
charge  through  the  enemy's  line,  in  the  formation  in  which  you  happen 
to  be,  and  form  on  the  other  side.  You  have  been  caught  at  a  disad- 
vantage, and  you  must  make  a  run  for  it,  and  this  is  the  safest  way  to 
gain  time  to  perfect  a  formation. 

We  have  now  presented  about  all  the  principles  involved  in  the  evo- 
lutionary systems  of  the  last  twenty  years;  only  those  in  future  will 
remain  which  fulfill  the  following  conditions  : 

1.  The  ships  must  cover  the  least  space  at  full  speed  without  danger 
of  collision. 

2.  The  evolution  must  be  feasible  at  night  as  well  as  by  day. 

3.  During  the  evolution  the  ships  must  be  formed,  and  be  able  to  give 
each  other  mutual  support. 

4.  If  possible,  the  broadside  must  not  be  presented  to  the  enemy's  line 
of  rams. 

It  may  be  judged  from  our  previous  remarks  on  formations  that  only 
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lines  ahead  and  lines  abreast  have  survived  the  necessities  exacted  of 
tactics  by  the  modern  ship.  The  only  question,  then,  is,  what  evolutions 
permit  these  formations  to  be  accomplished  under  circumstances  of  or- 
dinary steaming  or  in  the  face  of  the  enemy!  The  fulfillment  of  the  first 
three  of  these  conditions  imposes  simultaneous  and  successive  move- 
ments ;  the  fourth  category  renders,  under  some,  we  may  say  most,  cir- 
cumstances, direct  movements  necessary. 

The  ideal  system  of  evolution  has  yet  to  be  perfected,  but  we  are  in- 
clined to  believe  that  it  will  be  founded  upon  the  isodromic  method.  It 
may  be  said  for  this  system  that  when  a  fleet  is  maneuvering  .in  the 
presence  of  the  enemy,  each  vessel  is  pretty  well  covered  by  the  remain- 
ing ships  from  any  onset  of  the  enemy  for  purposes  of  ramming. 


CHAPTER    IX. 

THE  FLEET  IN  ACTION  ON  THE  OPEN  SEA. 
I. 

In  the  opinion  of  a  German  tactician,  the  naval  battle  of  the  future 
will  bear  some  resemblance  to  a  combat  on  shore.  In  the  army  long 
lines  of  skirmishers  are  pushed  forward,  followed  in  quick  succession  by 
other  lines,  until  the  whole  force  is  deployed,  when  the  whole  body  ad- 
vances, and  in  a  few  minutes  the  battle  is  decided.  His  idea  is  that  the 
torpedo  vessels  represent  the  lines  of  skirmishers,  and  the  line-of-battle 
ships  the  columus. 

Captain  Eivet  says : 

The  following  tactical  directions  may  be  considered  fundamental : 

1st.  During  the  execution  of  a  maneuver  determined  on  beforehand  or  ordered  by 
signal,  and  which  has  for  its  object  the  bringing  of  the  fleet  into  action,  no  vessel 
must  change  course  except  to  avoid  being  rammed. 

2d.  From  the  moment  that  the  fighting  formation  is  broken  up  the  combined  action 
of  the  vessels  as  a  fleet  will  cease.  Each  ship  must  act  by  herself,  and  she  should  try 
and  avail  herself  of  every  chance  of  ramming  the  enemy  which  presents  itself,  and 
should  assist  any  friendly  vessel  in  need. 

3d.  Mutual  support  would  point  out  the  necessity  of  not  separating.  The  grand 
object  will  be  to  keep  together,  and  prevent  the  enemy  from  concentrating  on  any 
point. 

4th.  When  once  the  ranks  are  broken  it  is  imperative  to  keep  a  lookout  on  the  flag- 
ship for  signals,  although  the  fighting  of  each  ship  as  an  individual  must  not  be  re- 
laxed. 

Captain  Bridge,  E.  !N\,  remarks  as  follows : 

Fleets  will  approach  one  another  at  a  greater  or  less  speed  ;  that  of  about  8  knots, 
I  am  inclined  to  believe,  will  be  the  most  usual.  As  they  approach,  every  gun  will 
be,  most  likely,  fired.  As  they  arrive  in  close  proximity,  the  bow-gun  fire  will  become 
at  length  ineffectual,  and  the  respective  captains  will  be  disinclined  to  keep  the  fore 
parts  of  their  vessels  enveloped  in  clouds  of  smoke  ;  so  it  will  cease.  Now  will  come 
the  doubly-anxious  moment  of  seeking  to  ram  one's  antagonist  and  to  avoid  being 
rammed  by  her,  to  steer  clear  of  towed  torpedoes  and  to  plant  one's  own  torpedo 
conveniently  under  her  water-line.  In  the  early  stage  of  an  action  I  venture  to  think 
no  great  damage  will  be  done  on  either  side.  The  two,  I  expect,  will  pass  through 
one  another  to  a  great  extent  intact,  till  there  shall  arrive  the  time  which  shall  be  the 
crucial  test  of  the  value  of  the  evolutionary  practice  in  peaceful  times.  The  two 
fleets  will  have  to  re-form!  Picture  to  yourself  the  effect,  moral  as  well  as  material, 
of  a  well-ordered  column  of  fresh  ships  bearing  down  at  superior  speed  upon  a  group 
of  vessels  endeavoring  to  re-form.  This  strictly  tactical  movement  (that  of  bringing 
an  overwhelming  force  upon  some  portion  of  the  enemy's  fleet)  should  not  be  left  to 
chance  or  signal. 
118 
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Mr.  Laughton,  in  his  "Essay  on  Naval  Tactics,"  expresses  the  opin- 
ion that  firing  between  vessels  and  fleets  on  the  open  sea  should  only 
be  at  very  close  quarters,  and  says : 

Men  at  all  times  are  too  ready  to  throw  away  their  ammunition  at  extreme  ranges. 
In  naval  action  premature  firing  can  have  no  other  effect  than  to  raise  a  cloud  of  dense 
smoke,  through  which  signals  cannot  be  seen,  to  put  an  early  end  to  all  precise  ma- 
neuvering, and  to  let  the  ensuing  fight  become  a  mere  scrambling  rally,  decided,  as  at 
Lissa,  by  individual  dash,  backed  up  by  good  luck. 

Although  individual  dash  is  not  only  a  valuable  but  a  necessary  qual- 
ity for  an  officer  to  possess,  still  method  is  of  more  moment.  An  emi- 
nent tactician  says : 

A  squadron  moving  on  an  enemy  must  do  so  in  some  order;  an  advance  as  a  mob 
means  defeat.  Individual  dash  is  inferior  to  system,  even  should  that  system  not 
be  the  best. 

The  following  conclusions  may  be  drawn  from  the  expressions  of  opin- 
ion of  many  writers  on  this  science: 

Plans  of  battles  should  be  prearranged,  so  that  when  the  enemy 
heaves  in  sight  he  can  be  attacked  without  numerous  signals  being 
made. 

The  enemy  should  be  attacked,  if  possible,  if  he  attempts  to  pass 
from  one  formation  to  another. 

Guns  should  be  fought  trained  nearly  abeam  and  concentrated  fire 
used.  The  guns  should  be  fired  generally  by  broadsides,  and  at  a 
range  of  about  500  yards. 

The  ram  should  be  freely  made  use  of.  It  should  be  considered  the 
principal  weapon  of  the  ship. 

Torpedoes  should  be  used  preferably  by  special  steamers,  but  all  ves- 
sels must  be  fitted  to  use  some  type  of  this  weapon. 

We  have  seen  it  is  the  intention  of  the  writers  upon  this  science, 
whom  we  have  quoted,  to  use  the  torpedo-launch  or  the  torpedo-boat, 
which  may  be  carried  by  the  ships  of  the  line  on  the  high  seas,  to  do 
their  torpedo  work  during  an  engagement.  It  occurs  to  us  that  tac- 
ticians may  well  pause  and  consider  the  possibilities  which  surround 
the  xdans  which  they  advocate.  Will  not  the  lowering  of  torpedo- 
boats  just  previous  to  an  engagement  be  fraught  with  danger,  by  giving 
the  enemy  a  chance  to  concentrate  and  ram  you  ?  To  get  the  boats  into 
the  water,  speed  must  be  reduced,  your  line  will  get  out  of  dress,  your 
attention  will  be  distracted  from  the  main  object— the  attack — and  the 
probability  will  be  that  all  the  torpedo  boats  will  not  have  sufficient 
steam,  cannot  organize,  and  will  fall  an  easy  prey  to  an  alert  enemy. 
Perhaps,  to  gain  your  stations  and  to  make  your  attack  in  a  proper 
formation,  you  will  have  to  leave  your  boats  bobbing  about  a  mile 
astern — of  less  than  no  use.  If  the  enemy  is  sighted,  and  you  have 
your  boats  on  board. and  you  intend  to  use  them,  it  would  be  bolter  to 
form  in  retreat,  take  your  time  to  get  your  boats  overboard,  and  when 
all  is  ready,  and  your  boats  have  formed  between  you  and  the  enemy, 
change  course  sixteen  points  upon  signal  and  stand  into  action. 
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II. 

Regarding  the  most  useful  formation  for  fleet  combat,  circumstances- 
can  alone  deride  whether  it  is  better  to  form  the  fleet  in  one  body  with 
detachments  acting  by  themselves,  or  whether  it  is  best  to  divide  the 
fleet  into  two  main  divisions  acting  independently,  and  attacking  the 
enemy  in  two  different  directions  at  once.  It  will  depend  upou  the  rela- 
tive numerical  strength  of  the  two  fleets,  as  well  as  on  the  nature  and 
the  power  of  the  vessels  comprising  them. 

The  following  remarks  are  made  by  Captain  Rivet  in  his  discussion 
of  attack  formations : 

It  would  be  well  for  the  most  numerous  fleet  to  divide  into  two  main 
bodies,  and  one  should  act  to  cut  off  the  retreat  of  the  enemy.  This  por- 
tion should  be  strong  enough  to  stand  the  brunt  of  an  attack  from  the 
hostile  fleet  should  the  enemy  succeed  in  outmaneuvering  the  other 
portion  of  the  fleet.  If  the  two  fleets  are  numerically  equal,  the  fleet 
should  act  together  as  a  unit. 

Bear- Admiral  Aube,  in  his  essay,  further  says: 

It  seems  to  be  admitted  that  an  action  will  commence  by  a  primary  general  at- 
tack^ collision  between  opponents,  ship  to  ship  ;  the  fleet  being  formed  in  an  order 
for  which  can  be  laid  down  no  absolute  rule. 

Each  vessel  must  keep  its  bow  to  the  enemy  to  prevent  ramming. 
The  formation  will  be  then  one  of  two  classes — great  width  with  little 
depth,  or  narrow  front  with  great  depth.  In  other  words,  the  only  for- 
mations for  modern  fighting  are  the  line  ahead  and  the  line  abreast,  and 
their  derivatives. 

In  regard  to  concentration,  we  draw  the  following  ideas  from  Admiral 
Penhoat's  work: 

The  mode  of  concentration  differs  for  whichever  arm  of  warfare  is  put 
into  action.  There  are  three  methods  for  concentrating  in  artillery 
engagements  the  batteries  of  a  certain  number  of  your  vessels  on  a 
smaller  number  of  the  enemy: 

1.  By  oblique  pointing. 

2.  By  the  passing  of  the  fleet  before  the  one  point  assailed  in  the 
enemy's  line  in  line  ahead. 

3.  By  catching  any  ship  or  ships  of  the  enemy  between  two  fires. 
This  last  method  of  concentration  consists  in  penetrating  the  enemy's 

line,  totake  between  two  fires  each  of  the  vessels  of  that  portion  attacked. 
The  fight  should  take  place  at  close  quarters.  This  system  of  warfare 
leaves  a  portion  of  the  enemy's  fleet  out  of  the  fight,  which  will  seek  to 
enter  the  melee;  but  if  the  concentrating  movement  has  been  quickly  ex- 
ecuted before  the  unattacked  portion  of  the  enemy  has  had  time  to  get 
into  action,  a  decisive  result  should  have  been  attained. 

Considering  the  question  of  concentration  in  regard  to  rams,  two  rams 
caunot  well  attack  the  same  vessel  at  the  same  instant ;  still,  the  two 
can  act  in  concert,  either  on  the  same  broadside  of  the  enemy's  ship  or 
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one  on  each  side.  In  each  case  the  attacked  ship  should  endeavor  to 
bring  about  a  collision  between  its  assailants. 

The  attacking  vessels  should  rain  the  enemy's  ship  one  after  the  other; 
therefore,  any  number  of  vessels  can  be  concentrated  for  ramming  on 
one  of  the  enemy.  In  artillery  concentration,  however,  only  two,  or  at 
most  three,  ships  can  be  used  against  one  of  the  enemy. 

Concentration  for  torpedo  attack  resembles  somewhat  the  method 
used  for  ramming.  If  the  torpedo  is  carried  ahead  on  a  spar  or  installed 
to  act  right  ahead  (if  of  the  auto-mobile  type),  the  methods  are  identi- 
cal. 

Mr.  Campbell  has  to  say,  in  regard  to  this  most  important  factor  of 
success — concentration : 

Had  I  a  fleet  of  twelve  ships  in  action  against  a  fleet  of  twelve  ships  of  the  enemy, 
I  would  do  my  hest  to  maneuver  so  as  to  fight  them  one  at  a  time,  or  "twelve  to  one," 
and  failing  this,  two  together,  and  so  on ;  last  of  all  would  I  fight  the  twelve  at  the 
same  time — that  indeed  would  be  a  dernier  resort. 

III. 

The  following  remarks  and  general  rules  applicable  to  actions  between 
fleets  are  drawn  from  various  sources,  and  may  be  considered  as  con- 
clusions formed  by  the  best  tactical  writers. 

An  attack  upon  one  fleet  by  another,  in  fact  the  whole  combat,  will 
consist  of  a  series  of  rapid  penetrations  of  the  enemy's  line.  Each  side 
will  be  equally  an  attacking  party.  After  the  first  charge  all  fleet  com- 
bination will  cease,  and  vessels  must  act  for  themselves.  The  ship  then 
becomes  the  tactical  unit.  In  all  charges,  having  once  passed  through 
the  enemy's  line,  it  must  be  well  understood  beforehand  how  the  vessels 
are  to  turn,  whether  to  starboard  or  to  port.  This  should  be  governed 
by  an  inflexible  rule.  If  it  was  arbitrary,  confusion  and  disaster  would 
certainly  follow. 

In  opposition  to  those  who  think  it  better  for  a  fleet  approaching  an 
enemy  to  have  the  wind  aft,  so  as  to  drive  the  smoke  in  the  enemy's 
faces,  by  which  the  approaching  fleet's  movements  are  masked,  Mr. 
Campbell  says : 

As  far  as  my  experience  teaches  me,  I  have  always  found  it  as  hard  or  harder  to  see 
through  smoke  driving  before  you  as  it  is  to  see  through  it  coming  toward!  you  ; 
and  I  believe  the  ships  coming  up  against  the  wind  would  be  the  first  to  see  what 
formal  ion  the  others  were  in. 

For  a  fact,  at  Alexandria  tin4,  English  suffered  from  obscuration  of 
their  target  by  smoke,  and  since  they  were  to  wind  ward  Mr.  Campbell's 

idea  would  seem  to  be   borne  out. 

Captain  Noel  says: 

An  it  will  be  Impossible  i«»  understand  complicated  signals  in  aotlon,  the  onlj  *ig- 
nals  made  should  be  very  simple,  need  hardly  i>e  more  t  ban  compass  signals,  ami  maj 
i>e  termed  "  action  signals." 
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[f  possible,  a  semaphore  should  be  used,  worked  from  some  protected 
tower,  in  place  of  the  Army  Code  signal  flag. 

Oaptain  Rivet  is  of  the  opinion  that  after  an  engagement  has  once 
commenced  only  those  signals  should  be  used  which  would  give  an 
order  for  retreat,  or  which  would  be  needed  to  arrange  the  fleet  in 
such  a  manner  as  to  consummate  the  ruin  and  rout  of  the  enemy. 

IV. 

We  will  now  consider  the  sphere  of  the  several  weapons  of  a  ship  in 
a  fight  between  fleets.  Most  authorities  are  of  the  opinion  that  the  fire 
of  the  artillery  should  be  by  broadsides,  and  concentrated  either  abeam 
or  slightly  forward  of  the  beam.  Short  range,  say  500  yards,  will  be 
the  ordinary  fighting  distance  of  ships.  Commander  Noel,  in  his  work 
on  the  "  Gun,  Earn,  and  Torpedo,"  summarizes  the  duty  of  the  artillery 
in  action  in  the  following  words : 

Speaking  generally  of  the  use  of  guns  in  a  fleet  action,  I  am  much  of  Captain  Co- 
lomb's  opinion,  viz,  that  they  should  be  previously  laid  right  abeam  and  horizontal 
and  then  fired  at  the  instant  of  passing  an  enemy's  ship.  I  would  lay  down  six  rules 
for  the  use  of  guns  in  a  general  action  : 
^  1.  Guns  are  on  no  account  to  be  fired  unless  there  is  every  probability  of  their  tak- 
ing eifect. 

2.  The  broadside  guns  will  always  be  trained  on  some  prearranged  bearing,  from 
abeam  to  15°  before  the  beam,  so  that  the  captain  shall  at  all  times,  and  without 
giving  a  second  thought,  be  certain  of  the  exact  direction  in  which  his  guns  are 
pointing. 

3.  Guns  as  a  rule  will  be  fired  by  broadsides. 

l/      4.  A  disabled  ship,  with  rudder  or  engines   broken  down,  will  use  her  guns  to  the 
utmost  of  her  power. 

5.  A  ship  pairing  off  with  an  enemy  to  '  single  combat/  moving  around  on  the  same 
circle,  or  finding  herself  on  the  same  course  as  the  enemy,  will  use  independent  firing. 
k     6.  As  far  as  possible  the  aim  is  to  be  directed  at  the  weakest  points  of  the  enemy. 

The  arraor-clads  of  every  nation  should  be  a  study,  so  that  their  vital 
points  and  weaknesses  may  be  known.  Large  diagrams  showing 
these  should  be  accessible  to  all  officers  and  gun-captains.  Captain 
Noel  further  remarks  that  a  turret  ship,  with  all-round  fire,  should,  when 
in  line-of-battle,  have  her  arc  of  fire  curtailed  so  as  to  be  available  only 
between  abeam  and  15°  before  it,  the  same  as  any  other  vessel. 

Mr.  Besson  says  : 

The  ram  is  the  hardest  weapon  to  employ,  but  it  is  the  most  terrible.  Ramming,  so 
difficult  in  a  duel  between  ships,  becomes  more  practicable  in  an  action  between  fleets, 
as  during  a  melee  vessels,  from  the  fact  of  being  befogged  by  smoke,  or  through  some 
accident,  may  find  themselves  in  unexpected  positions  either  of  advantage  or  disad- 
vantage. 

Commander  Noel  is  of  the  opinion  that  ships  of  the  line  maneuver- 
ing as  a  fleet  cannot  alter  course  and  turn  in  any  direction  with  the 
sole  intention  of  ramming  an  antagonist.  Whenever  ramming  is  re- 
sorted to,  it  should,  in  his  opinion,  be  done  in  this  wise  :  Should  the  en- 
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emy  be  off  his  guard,  his  vessels  should  be  attacked  by  the  rams  ou  their 
beam.  These  should  maneuver  to  strike  the  enemy's  vessels  amidships 
when  oa  a  course  making  an  acute  angle  with  that  on  which  the  enemy 
is  steering,  instead  of  a  right  angle.  By  thus  turning  slightly  towards 
the  enemy's  course,  the  rams  would  come  in  contact  with  less  although 
sufficient  force,  and  would  by  ranging  up  into  the  enemy's  course  avoid 
the  ram  bows  of  the  next  astern,  instead  of  running  through  the  lines 
and  exposing  their  broadsides  to  the  ships  coming  up. 

Captain  Eivet  says  that  all  armor-clads  must  carry  torpedo-boats 
of  great  speed,  which  can  be  lowered  during  an  engagement,  with  steam 
up,  and  ready  for  immediate  action.  A  rapid  merchant  steamer  can  be 
fitted  to  carry  four  large-size  boats.  She  should  accompany  the  fleet. 
Vessels  must  carry  torpedo-boats  to  satisfy  the  following  conditions: 

1.  She  must  be  able  to  lower  and  hoist  them  with  facility. 

2.  The  torpedo  boats  must  be  of  the  largest  size  possible,  considering 
the  size  of  the  ship. 

3.  The  torpedo-boats  should  have  the  highest  speed  attainable. 

4.  These  torpedo-boats  should  be  possessed  of  the  best  nautical  qual- 
ities.    Especially  should  they  have  excellent  turning  power. 

5.  The  torpedo-boats,  boilers,  and  engines  should  be  noiseless,  and 
their  coals  should  be  as  smokeless  as  possible. 

6.  The  torpedo-boats'  armament  should  combine  efficacy  and  handi- 
ness. 

7.  The  torpedo-boats  should  be  able  to  obtain  their  steam  pressure 
very  easily. 

This  steam  pressure  may  either  come  by  temporarily  connecting  the 
boiler  of  the  torpedo-boat  with  tbe  ship's  boilers,  or  by  having  the  boat 
fitted  with  a  boiler  especially  constructed  for  rapid  steam-making. 

In  the  first  part  of  this  chapter  we  said  that  lowering  torpedo-boats 
preparatory  to  an  action  presents  more  difficulties  than  appear  at  first 
sight,  and  we  propose  to  discuss  the  subject  further.  Two  fleets  make 
out  one  another  10  miles  apart.  If  we  give  each  fleet  a  speed  of  10 
knots,  they  will  be  together  in  half  an  hour.  Nine  times  in  ten,  when 
tbe  mutual  sighting  takes  place,  neither  will  be  in  formation  for  attack. 
By  the  time  they  have  gotten  into  this  order,  which  will  take  fifteen 
minutes,  say,  they  will  have  lessened  the  distance  between  them  to  about, 
5  miles.  Now,  if  at  this  stage  either  fleet  attempts  to  get  the  torpedo- 
boats  into  the  water,  the  other  fleet  wrou!d  have  a  great  advantage  if 
they  bow  down  upon  them  at  full  speed  and  engaged  them.  This  sep- 
arating s<*a  could  bit  covered  in  twenty  minutes,  and  it  is  doubtful  if 
this   length  of  time  will    suffice   to  organize  their  torpedo  flotilla  and 

straighten  up  the  Line  for  battle. 

It  would  semi,  then,  that  the  principal  dependence  for  carrying  the 
torpedo  boat  must  be  upon  those  vessels  Specially  lilted  lor  the  purpose. 
TOO  much  distraction  to  the  line  of  bat  t  le  will  lake  place,  as  a  general 
thing,  if  they  are  carried  lor  sea  use  by  those  vessels  composing  I  his  force. 
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Torpedo-boats  arc  of  course  most  necessary  and  must  be  provided,  but 
it  will  be  remembered  we  are  discussing  actions  on  the  open  sea.  We 
can  Bee  most  easily  the  advantage  of  a  torpedo  flotilla  steaming  in  groups 
among  the  ships  of  the  line  of  battle,  moving  in  and  out  among  the  enemy, 
the  boats  picking  up  their  work  as  it  comes  to  them.  We  are  rather  of 
the  opinion,  though,  that  instead  of  forming  an  advauce  line  and  enter- 
ing the  action  before  the  field  of  operations  is  obscured  by  smoke,  and 
when  they  can  be  the  more  easily  driven  off  by  machine-gun  fire,  their 
time  for  gathering  the  best  fruits  of  the  contest  will  be  later,  during 
the  melee.  Indeed,  it  would  seem  to  be  a  maxim  that  victory  will  lie  with 
that  fleet  whose  torpedo  flotilla  is  first  in  action  after  the  first  charge^ 
the  state  of  the  sea  permitting  torpedo-boats  to  be  used. 

Admiral  Penhoat  says  that  in  battle  all  fires  will  be  started ;  there- 
fore, there  must  be  two  speeds  taken  as  necessary  during  an  engage- 
ment : 

1.  The  maximum  maneuvering  speed,  which  is  about  3  knots  slower 
than  the  maximum  fighting  speed. 

2.  The  maximum  fighting  speed,  which  is,  when  the  formation  is  in- 
tact, the  fastest  speed  of  the  slowest  ship,  and  when  the  formation  is 
broken  up  the  fastest  speed  of  the  individual  ship. 

Captain  Rivet  is  of  the  opinion  that  no  faster  speed  than  8  or  10 
knots  will  be  maintained  during  an  action.     He  says  : 

To  exceed  this  would  make  the  firing  very  wild,  and  ramming  dangerous  for  the  at- 
tacking vessel.  The  engine,  though,  should  at  all  times  be  ready  to  go  ahead  at  full 
speed. 

V. 

It  is  not  probable  that  a  fleet  will  charge  more  than  twice  without 
losing  its  formation.  The  commanding  officer  of  a  section  of  two  should 
strive,  for  mutual  safety,  to  keep  up  the  fleet  organization  as  long  as 
possible,  but  if  it  is  broken,  the  section  should  act  as  a  unit  independ- 
ently of  the  fleet,  keeping  a  lookout  for  signals  from  the  commander-in- 
chief.  Sections  of  two  ships  should  keep  together  as  long  as  possible? 
the  junior  being  under  the  immediate  control  of  the  senior  captain, 
whose  vessel  will  be  -*a-  the  leader.  There  is  one  exception  to  this 
general  rule ;  the  junior  when  he  encounters  an  enemy's  ship  in  his  path 
should  immediately  ram  her. 

Commander  Koel  says  that  the  secret  of  success  in  an  action  lies  in 
the  re-forming  of  the  fleet  after  the  order  of  attack  has  been  broken  up. 
The  chance  of  victory  lies  with  that  fleet  which  can  re-form  first.  If,  in 
the  midst  of  an  engagement,  the  Admiral  considers  it  necessary  to  re-form 
the  line  of  battle,  he  should  signal  his  fleet,  to  draw  out  of  action  and 
to  form  on  him,  either  in  the  formation  in  which  the  attack  was  made 
or  in  some  other  as  signaled. 

In  regard  to  the  question  of  maintaining  a  regular  reserve  squadron, 
there  are  two  absolutely  different  opinions ;  for  instance,  Captain  Harris 
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not  only  believes  in  a  reserve,  but  says  that  the  arrival  of  the  reserve 
on  either  side  will  decide  the  battle  in  favor  of  the  side  to  which  the  re- 
serve belongs.  His  idea,  further  expressed,  is  that  the  reserve  should 
be  composed  of  those  armor-clads  which  make  less  than  twelve  knots. 
Other  tacticians  believe  that  there  should  be  no  reserve,  and  that  every 
lighting  vessel  should  be  in  the  line  of  battle  to  engage  the  enemy. 

Probably  the  most  advanced  idea  is  th  at  certain  vessels  of  widely 
different  qualities  from  the  majority  of  vessels  employed  should  not  be 
associated  with  them  in  the  line  of  battle.  These  may  form  what  may 
be  termed  a  reserve  division.  They  may  be  used  to  re-enforce  the  head 
or  rear  of  the  line  of  battle,  or  they  may  be  employed  to  prevent  a  flank 
attack. 

During  a  tight  the  duty  of  the  squadron  of  cruisers,  if  it  is  seen  fit 
not  to  employ  them  in  the  line  of  battle,  would  be  to  keep  well  clear  of 
the  ships-of-the-line,  and  be  ready  to  assist  damaged  ships,  cut  off  tor- 
pedo-boats, and  to  harass  the  enemy's  smaller  vessels. 

To  attack  a  fleet  at  anchor  use  the  ram  ;  each  vessel  choosing  a  ship 
of  the  enemy  to  attack.  A  fleet  at  anchor  must  depend  for  its  defense 
on  torpedoes  and  booms,  together  with  its  flotilla  of  torpedo-boats.  A 
fleet  surprised  at  anchor  is  a  contingency  of  war  hard  to  realize.  A  fleet, 
however,  caught  in  this  manner  would  undoubtedly  be  destroyed. 

Daring  an  engagement,  if  the  Admiral  wishes  to  retreat,  the  line-of- 
battle,  by  a  simultaneous  movement  or  otherwise,  as  soon  as  possible 
should  come  into  some  retreat  formation.  Strong  stern  fire  now  be- 
comes a  necessity.  The  wake  of  each  ship  should  be  thickly  strewn  with 
torpedoes.  Most  Admirals  will  prefer  to  retreat  in  lines  ahead;  if  this 
is  the  case,  the  best  ships  should  be  kept  in  the  rear  nearest  the  enemy, 
the  lighter  vessels  towing  the  disabled  ones. 

Should  a  fleet  be  surprised  by  an  enemy  when  it  is  in  no  formation, 
each  ship's  bow  should  be  turned  towards  the  enemy,  and  a  charge  made 
through  the  enemy's  line.  When  the  other  side  is  reached,  they  should 
form  in  the  chosen  way  for  retreat  and  fight  the  now  turned  and  attack- 
ing enemy,  or,  if  the  occasion  presented  itself,  they  should  turn  simul- 
taneously and  attack  their  pursuers. 

Two  fleets  meeting  at  night,  how  will  they  fight?  The  two  fleets 
will  probably  not  discover  one  another  until  they  have  approached 
each  other  to  within  three  miles.  Each  fleet  will  probably  be  oruising 
in  an  irregular  group  formation,  or  else  in  two  lines  ahead.  The  elec- 
tric light  cannot  be  used  indiscriminately,  as  you  may  blind  your  friend 

and  perhaps  have  him  into  you.  Your  torpedo  boats  cannot  be  gotten 
into  the  water,  and  no  elaborate  formation  can  be  attempted.      We  R  ill 

consider  each  fleet  to  have  been  well  exercised  by  her  Admiral  in  night 

drill,  and  that  they  stand  on  an  equality  here      It  is  thought  that  the  tied 

which  is  formed  in  line  ahead  in  two  columns  will  have  the  advantage 

over  tin-  lleet   formed  in  any  oilier  way.      In   tlii>  case  the  leaders  of  the 

lines  alone  should  use  their  electric  lights.    The  leader  of  the  column 
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nearest  the  enemy  should  charge  the  enemy's  lino,  followed  by  all  the 
ships  of  his  column,  maintaining  their  formation  in  line  ahead.  As  soon 
as  the  last  ship  in  this  column  has  her  new  direction,  the  leader  of  the 
second  column,  followed  by  his  command  in  the  line  ahead,  should 
Charge  some  other  point  of  the  enemy's  line.  Bach  column  should  strive 
during  the  action  to  preserve  the  formation,  and  should  pass  and  repass 
through  the  enemy's  line,  using  artillery  alone  with  concentrated  fire. 
Small  arms  and  machine  guns  should  be  rapidly  fired  at  the  moment  of 
passing  and  at  no  other  time.  The  leaders  of  the  columns  must  under- 
stand that  they  must  turn  the  one  and  the  same  way  in  reversing  their  di- 
rection to  charge  the  enemy  again.  All  movements  made  should  be  suc- 
eessive.  Although  some  tacticians,  as  is  stated  somewhere  in  this  work, 
say  that  the  ram  is  the  weapon  of  the  night,  it  is  believed  that  the  most 
modern  thinkers  are  of  the  other  opinion.  From  these  last  we  gather 
that  ramming  should  only  be  incidental  to  the  attack,  and  then  only 
when  the  formation  gets  opened  out,  as  it  will.  Should  the  smoke  grow 
so  dense  as  to  obscure  the  field  of  battle,  each  ship  in  each  column 
should  sound  its  fog  distinguishing  signal,  slow  to  quick  speed,  and  the 
column  leader  should  draw  his  column  out  of  action  in  the  direction  then 
steered,  and  when  the  smoke  lifts  should  charge  the  enemy's  line  again, 
with  his  column  always  following. 

VI. 

Different  tacticiaus-  have  different  ideas  as  to  the  probable  conduct  of 
battles  on  the  open  sea  between  fleets.  Captain  Colomb  believes  that 
an  engagement  will  be  opened  by  a  charge  on  both  sides,  followed  by 
ramming  and  a  breaking  up  of  the  formation.  He  is  partial  to  a  for- 
mation for  attack  of  great  depth  and  narrow  front;  that  is,  a  line  ahead, 
or  some  modification  of  it,  standing  down  on  the  enemy  in  a  direction 
perpendicular  to  his  line  of  battle.  His  idea  being  to  concentrate  by 
piling  his  ships  on  some  point  of  the  enemy's  line. 

We  have  before  observed  that  Captain  Colomb  is  not  partial  to  the 
group.     We  will  now  consider  the  plan  of  action  of  an  author  who  is. 

Commander  Xoel  would  have  the  enemy  attacked  in  this  manner: 
(See  Plate  XXIII,  Fig.  1.)  Approaching  in  column  of  two  divisions,  the 
enemy's  fleet  exposing  a  narrow  front,  the  object  will  be  to  make  it  pass 
outside  your  nearest  line;  that  division  exchanging  broadsides  and  mov- 
ing directly  ahead,  keeping  all  the  enemy's  ships  enveloped  in  smoke, 
and  doing  all  the  damage  it  can  with  its  guns.  In  the  meantime  (or 
directly  the  leading  ships  meet),  the  other  division,  having  been  previ- 
ously instructed,  will  turn  eight  points  towards  the  first  division,  and, 
in  a  line  abreast  in  groups,  will  pass  astern  of  the  first  division  and  will 
charge  the  enemy  along  its  line. 

Admiral  Randolph,  in  discussing  an  engagement  between  two  squad- 
rons, assumes  that  the  enemy's  plan  of  attack  will  be  a  charge  in  simple 
line  abreast.     He  assumes  also  that  the  enemy's  line  will  coutaiu  eight 
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ships.    Before  unfolding  his  scheme  for  his  special  method  of  forming* 
he  says  that  the  Admiral  should  draw  up  several  plans  of  battle,  and 
aid  be  rehearsed  before  any  chance  of  meeting  the  enemy  oc- 
curs, so  that  when  signal  is  made  on  sighting  the  enem 
(or  £  i  captain  will  know  what  to  do. 

For  fighting  the  euemy  in  the  formation  stated  above,  the  author 
pla  feet  of  eight  ships  on  two  of  his  lines  of  bearing.  A  and  B 

Plate  XXIII.  Fig.  2  miral  on  the  left  of  the  first  division .  the 

second  in  command  on  the  right  of  the  second  division.  These  two  com- 
manders are  separated,  and  thei  e  two  divisions,  so  that  the  wings 
of  the  fleet  outflank  the  wings  of  the  enemy  a  distance,  say.  of  1.200  yards. 
The  second  in  command  drops  back  his  division,  say.  600  yards,  so  that 
the  fleets  are  formed  as  shown  in  the  figure.  The  Admiral  puts  himself 
opi  Third  ship  of  the  enemy,  counting  from  the  wing  near- 
to  him.  The  second  in  command  opposite  the  third  ship  of  the  enemy 
from  the  wing  n  im.  The  author  chooses  eight  knots  as  the  best 
fighting  speed. 

The  flee*  far  one  another,  the  ships  of  the  authors  fleet  care- 

fully keeping  their  stations.     The  Admiral  and  second  in  command,  i 
ing  as  guides,  steer  for  the  :o  which  they  have  formed. 

When  the  Admiral  gets  at  the  point  X.  he  dips  his  signal  and  each  ship 
circles  simultaneously,  and  tries  to  ram  the  ship  toward  which  he  turns. 
If  Hi  -  ramming  their  opponents,  then  the  first  division  steer  over 

to  assist  the  aecond,  _  going  to  assis:  No.     and  STo.3t    2:     "    &e. 

at  this  time  each  captain  must  take  care  of  himself,  but  it  will  be 
d  that  each  division  can  steer  down  separately  and  attack  the  rear 
of  the  eueiny. 

If  the  enemy,  instead  of  being  in  line  abreast,  were  also  in  an  echelon 
formatiou,  the  port  division  should  not  drop  astern  so  much  from  the 
beam  line  of  the  starboard  division. 

:e  squadron  find  themselves  in  the  presence  of  each 
other  under  different  circumstances,  either  somewhat  suddenly,  or  one 
nling  in  for  the  land  in  the  morning.  ob>  jer 

coming  out  of  the  port  Um  «  watching. 

squadron    A)  are  in  two  lines  (see  Plate  XXIV. 
the  other  (B)  has  also  been  enabled  to  form  in  two  lines,  but  has  not  had 
room  enough  to  form  a!  A  may  be  supp<  what  room 

id  forms  tine  st  on  a  line  of  bearing  by  di 

ihown  in  the  figure. 
A-  B  time  and  room  to  form,  he  will  probabl 

cut  through  A  in  ti         _       yards  iuterval.     With  A  iV-nned  as  1 
will  run  the  risk  of  well  used  i:  i  rams  and  bow  fire. 

although  B  cau  get  iu  a  good  broadside  fire  on  A.     As  B  goes  through, 
I    tarns  towards  the  two  columns  of   B.      A  can 
lis  formation  by  statiouiug  4  and  8  nearer  the  scene  of  the 
m<;  i miral  a:  second  in  com- 

mand. 
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Admiral  IYnhoat  gives  the  following  advice  concerning  the  different 
formations  for  fighting  with  rams  in  squadron: 

If  we  should  elect  to  attack  the  enemy  in  line  abreast,  we  should  charge  him  as 
normally  as  possible  at  good  speed,  and  as  we  approach  him  each  ship  should  try  and 
pick  out  its  opposite  in  the  enemy's  formation.  To  do  this,  each  ship  may  have  to 
maneuver  cither  to  one  side  or  the  other.  This  change  of  direction  would  be  danger- 
ous to  make  at  a  less  distance  than  six  cables  from  the  enemy. 

The  Admiral  thinks  in  the  majority  of  cases  that  ramming  will  not  be 
undertaken  at  the  outset,  but  only  after  the  guns  have  inflicted  sufficient 
damage  to  prevent  an  enemy's  maneuvering  to  evade  an  attack  with  the 
ram.  If,  however,  at  the  outset,  ramming  the  enemy  is  engaged  in,  the 
enemy  may  probably  evade  the  shock;  each  ship,  then,  will  pass  close 
aboard  the  other,  and  they  will  exchange  broadsides  at  close  quarters, 
which  should  be  very  destructive.  After  the  fleet  have  charged  through 
the  enemy's  line,  they  should  turn  through  16  points,  with  helms  all  the 
same  way,  and  return  to  the  attack.  The  same  general  directions  apply 
to  the  attack  when  formed  in  double  line  abreast. 

This  author  has  the  following  to  say  about  concentration,  and  gives  an 
example  of  a  ramming  attack  :  In  regard  to  concentration  it  will  be  of 
little  or  no  use  between  equal  forces,  except  in  the  case  where  the  fleets 
are  very  large.  A  concentration  may  be  either  total  or  partial.  If  a 
fleet  is  arranged  for  a  ramming  encounter,  and  its  number  of  rams  is 
double  the  number  possessed  by  the  enemy,  the  formation  for  attack  in 
two  lines  abreast  of  equal  length  is  naturally  indicated.  This  is  a  total 
concentration.  If  the  number  of  rams  of  the  two  fleets  are  equal,  this 
method  will  not  do,  and  a  partial  concentration  must  be  made  on  some 
weak  point  in  the  enemy's  line.  In  a  concentrated  attack  the  first  line 
should  be  composed  of  the  heaviest  armored  vessels,  the  second  line 
preferably  of  rams.  The  first  line  is  to  use  its  artillery  only.  Ramming 
attacks  on  the  broadside  of  a  vessel,  the  rammer  describing  a  quarter  of 
a  circle,  are  based  upon  an  appreciation  of  the  speed,  essentially  vari- 
able, of  the  adversary.  This  maneuver  presents  only  a  very  few  chances 
of  success,  if  we  reflect  that  with  a  speed  of  ten  knots  a  vessel  passes 
over  her  length  in  fifteen  seconds. 

In  lines  abreast,  the  flanks  should  be  protected  by  other  vessels,  not 
belonging  to  the  formation,  but  which  act  as  a  re-enforcement. 

According  to  Mr.  de  Penfentenyo,  the  following  plan  of  battle  is  the 
best  to  follow  out.  The  p roper  formation  for  attack  is  the  simple  line 
abreast.  After  the  first  charge,  vessels  ought  always  to  immediately 
reverse  their  courses,  all  heaving  over  their  helms  in  apreordered  direc- 
tion, and  form  groups  without  further  signal.  (See  Plate  XXV,  Fig.  1.) 
The  group-leaders  should  become  commanders-in-chief  of  their  groups, 
and  should  maneuver  them  independently. 

Should  charging  through  the  enemy's  line  be  the  scheme  of  attack,  as 
nine  times  out  of  ten  it  will  be,  it  may  be  laid  down  as  a  rule,  that 
after  having  passed  through  the  enemy's  formation,  vessels  should  re- 
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turn  to  the  charge.  If  the  formation  is  a  line  or  lines  ahead,  the 
leader  returns  to  the  attack  followed  in  succession  by  his  line.  The 
rearmost  vessel  alone  may  try  ramming  tactics,  the  others  mast  not  ex- 
cept for  self  preservation. 

A  German  tactician  in  answer  to  the  question  as  to  how  the  fleet 
should  engage  the  enemy,  says,  that  if  it  advances  in  a  formation  of  line 
abreast,  it  can  use  its  rams  better,  but  that  its  artillery  is  of  nearly  no 
avail,  as  it  could  hardly  be  used  lest  the  fleet  should  fire  into  one  an- 
other. The  author  suggests  that,  with  the  Admiral  leading,  the  fleet 
should  advance  in  line  ahead  steering  for  the  nearest  ship  of  the  enemy. 
When  within  two  miles,  change  course  four  points  with  the  enemy's  front 
by  a  successive  movement,  and  when  on  this  line,  swing  together  on  a 
course  heading  for  the  enemy.  This,  brings  your  fleet  into  a  bow  and 
quarter  line.     (See  Plate  XXIV,  Fig.  2.) 

Mr.  Besson  says: 

The  enemy  being  signaled,  the  squadron  should  form  in  line  ahead  and  then  steer 
for  the  enemy  at  full  speed.  If  the  enemy  is  in  line  abreast,  it  should  try  and  isolate 
one  of  his  wings  and  destroy  it. 

Or,  to  discuss  the  subject  further,  let  us  suppose  one  squadron  to  be 
in  line  ahead  and  the  enemy  in  line  abreast  as  has  just  been  stated. 
Our  squadron  we  will  call  A,  the  enemy  B.  (See  Plate  XXV,  Fig.  2.) 
The  leading  ship  of  the  A  squadron  receives  the  fire  from  all  the  ships  of 
the  B  squadron  as  he  approaches.  If  he  is  not  stopped  dead,  which  is 
unlikely,  he  will  pierce  the  B  squadron  between  BY  and  B±,  giving  the 
enemy  both  broadsides.  All  the  A  squadron  follows  in  line,  and  it  is 
easy  to  see  that  B{  and  B±  receives  it  hot  and  heavy.  If  it  is  supposed 
that  the  two  squadrons  steam  at  the  rate  of  11  knots,  and  are  composed 
of  six  ships  each,  A  squadron  will  pass  through  B's  line  in  two  and  a  half 
minutes.  Consequently,  the  wing  ships  of  B  will  not  have  time  proba- 
bly to  give  A6  the  benefit  of  their  fire.  The  advantage  belongs  to  A 
squadron  all  through  from  an  artillery  point  of  view.  This  advantage 
is  as  great,  if  not  greater,  from  the  standpoint  of  the  auto-mobile  tor- 
pedo, since  Bx  and  B±  alone  can  use  theirs,  and  yet  they  will  receive  the 
whole  outfit  of  the  A  squadron. 

If  divergent  torpedoes  are  used  by  the  B  squadron,  Ax  and  perhaps  A% 
will  be  sunk  by  B4  and  B{.  But  if  both  squadrons  use  them,  they  are 
on  an  equal  footing,  and  2?4and  J5X  will  have  the  same  chances  against 
them  as  Ai  and  A2. 

From  the  standpoint  of  the  ram,  all  the  vessels  of  A  except  Au  are 
flanked  by  their  next  astern,  whilst  as  regards  B  squadron,  />,  and  />\ 
are  not  as  well  protected  by  their  neighbors  />',  and  />.,,  placed  on  either 
side  of  them.  Bj  and  7;.,ean  both  be  rammed  by  any  vessel  in  A  squadron, 
but  they  in  return  can  only  ram  one,  and  the  next  astern,  as  A^  A  .  »»i 
A%  will  certainly  sink  I>,  and  />'.,  if  they  attempt  to  ram    1    or    1  ..      From 

every  point  of  view,  then,  the  advantage  remains  with  the  .1  squadron. 
The  wing  ships  of  B  squadron  not  being  able  to  use  either  guns  <»i 
torpedoes,  will  seek  to  enter  tin-  li-ht  by  foiling  m  rear  of  B{  and  /;:, 
482 0 
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and  the  formation  of  B  will  then  be  in  two  columns  formed  on  the  center,, 
one  column  on  each  side  of  the  A  squadron.  (See  Plate  XXV,  Fig.  3.) 
Even  then  J.  squadron  will  have  the  advantage  in  gun-fire,  since  it  can 
use  both  broadsides ;  still,  since  the  leading  ships  of  A  catch  it  so  hotly 
they  may  be  so  injured  as  to  throw  their  line  into  confusion.  The  ad- 
vantage, on  the  whole,  if  7?\s  wing  ships  act  as  indicated  in  this  last  cat- 
egory, will  belong  to  the  B  squadron,  and  A  should  never  suffer  itself  to 
be  entrapped  into  any  such  position.  It  would  follow  then  as  a  maxim r 
that  since  a  squadron  in  line  ahead  can  change  direction  more  easily  than 
a  squadron  in  line  abreast,  it  should  never  attack  a  squadron  in  this 
last  formation  in  the  center,  but  nearer  one  of  the  flanks,  preferably  the 
weather  one.  To  make  this  movement,  A  squadron  should,  when  at 
some  short  distance  from  the  enemy,  change  course  eight  points  (see 
Plate  XXVI,  Fig.  2)  by  a  simultaneous  movement,  and  when  abreast 
one  of  5's  flanks  form  line  ahead  and  change. 

Suppose  that  each  fleet  were  in  line  ahead.  The  two  lines  pass  close 
to  one  another,  concentrating  their  fire  on  the  head  vessel  of  the  oppos- 
ing force.  Each  leader  will  probably  succumb,  and  be  rendered  hors  du 
combat.  The  only  precaution  against  this  which  can  be  taken  is  to  lead 
in  with  the  vessel  furnished  with  the  heaviest  protection.  Whether  we 
admit  that  the  damage  done  to  the  leaders  will  be  grave  or  light,  the 
two  lines  will  finally  find  themselves  abreast  one  another.  Each  fleet 
will  turn  to  ram  the  other  and  will  collide  or  go  through.  The  forma- 
tion after  this  turn  will  be  a  line  abreast  for  each  fleet.  After  a  mutual 
penetration  of  the  formations,  the  fleets  will  turn  about  and  again  charge* 
(See  Plate  XXIII,  Fig.  3.) 

It  will  be  seen  from  the  figure,  that  vessels  charging  past  the  enemy 
do  not  do  so,  at  the  instant  of  passing,  on  a  line  abreast,  but  on  a  bow- 
and- quarter-line.  This  being  the  case,  it  will  be  observed  that  the  gun 
fire  is  unobstructed,  and  that  therefore  char  ging  and  recharging  in 
this  formation  is  good  tactics,  since  there  is  little  or  no  likelihood  of  fir- 
ing into  your  friends. 

Two  fleets  are  in  line  abreast  and  have  charged,  and  each  fleet  has 
turned,  all  the  vessels  with  their  helms  the  same  way.  It  is  apparent 
that  each  fleet  has  gained  a  diameter  on  the  flank  of  the  other,  and  that 
the  next  charge  will  be  with  vessels  in  echelon.  (See  Plate  XXVI,  Fig. 
1.)  This  figure,  by  following  out  two  or  more  charges,  would  go  to  prove 
that  the  formation  would  soon  disappear  as  the  flanks  would  be  throw  n 
out  of  action. 

We  have  now  examined  into  most  of  the  theories  of  engagements  be- 
tween fleets  which  have  been  set  forth  and  discussed  by  various  tacti. 
cians.  All  of  them  are  more  or  less  unsatisfactory,  from  the  fact  that 
the  premises  of  the  authors  are  more  or  less  biased  in  favor  of  their 
methods,  and  the  enemy's  fleet  is  generally  considered  to  do  the  most 
unlikely  thing.  There  is,  however,  much  to  be  gained  by  studying  these 
systems,  but  until  the  modern  fleet  meets  its  match  on  the  high  seas,, 
we  will  have  to  content  ourselves  by  dealing  with  hypotheses. 


CHAPTER    X. 

OTHER  DUTIES  OF  THE  FLEET  IN  TIME  OF  WAE. 

I. 

Iii  answer  to  the  question  "What  is  the  chief  object  of  war?"  Ad- 
miral Aube  discourses  as  follows  : 

To  inflict  the  greatest  possible  harm  upon  the  enemy!  We  must  expect  then  to  see 
the  iron-clad  fleets,  mistresses  of  the  sea,  turn  their  powers  of  attack  and  destruction, 
in  default  of  adversaries,  against  all  coast  towns,  fortified  or  not,  pacific  or  warlike, 
burn,  ruin,  and  at  least  raze  them  to  the  ground  without  mercy.  This  has  been  done 
at  other  times  ;  it  is  done  now ;  it  will  be  done  in  future. 

Captain  Maubenge,  of  the  Belgian  artillery,  in  his  paper  on  u  The  use 
of  Artillery  in  Coast  Defense,"  expresses  the  following  opinion  as  to 
the  motive  in  war,  bearing  out  the  views  of  the  distinguished  writer 
above  quoted,  but  in  language  rather  more  mild  : 

In  war,  the  main  object  of  ships  is  not  to  destroy  the  elements  of  defense,  but  rather 
to  approach  naval  and  military  establishments  so  as  to  carry  disorder  and  devasta- 
tion into  the  ports,  dock-yards,  and  arsenals,  and  to  diminish  the  morale  of  the  gar- 
rison and  inhabitants.  Often  the  fate  of  an  invested  place  will  be  decided  by  the 
presence  alone  of  one  or  two  armored  ships  in  its  roadstead. 

Seamen  can  operate  offensively  in  three  ways  : 

1st.  By  remaining  outside  of  the  effective  range  of  the  coast  guns  and  at  a  distance 
from  the  place  equal  to  or  less  than  the  longest  range  of  their  own  artillery.  In  such 
a  position,  by  correct  firing — which  would  be  facilitated  by  the  great  size  of  the  tar- 
get— they  would  throw  their  projectiles  into  the  place,  whilst  the  defensive  artillery, 
having  a  much  smaller  object  to  aim  at,  would  have  less  chance  of  hitting  it;  and 
even  successful  shots,  striking  an  armored  vessel  with  a  great  angle  of  fall  and  with 
little  remaining  velocity,  would  produce  very  small  results. 

In  winding  rivers,  with  high  banks,  floating  batteries,  or  ships  not  heavily  armored, 
will  conceal  themselves  behind  the  banks,  and  only  the  smoke  of  their  guns  will  in- 
dicate, their  position. 

2d.  The  second  method  consists  in  forcing  a  passage  without  engaging  the  gnns  on 
shore.  This  plan  will  certainly  be  adopted  by  seamen,  if  the  means  of  defense  ap- 
peal Insufficient  or  badly  utilized,  or  if  they  have  some  chance  of  succeeding  by 
strategy.  It  will  be  resorted  to  if,  after  having  crossed  the  dangerous  belt,  the  ships 
can  bring  their  broadsides  to  hear  on  the  place,  especially  so  if  they  have  to  fear  only 

the  fiic  of  12,,,,   or   15,. m   guns.      The   intelligent   Beaman    will    not    fail    to  attempt    a 

measure,  the  success  of  which  would  be  attended  with  such  great  results.  This 
method  would  be  used  sometimes  even  when  the  roadstead  was  commanded  bj  guns 
of  great  caliber,  if  the  river  01  channel  above  the  place  was  oa>  igable  and  was  not 
protected  by  coasl  artillery.  After  having  passed  the  enemy's  defenses,  the  ships 
would  ascend  the  river  until  beyond  his  effective  range,  stopping  at  a  good  distanoe 
for  bombarding. 

3d.  In  the  third  place,  ships  can  engage  ooast  artillery,  it  is  the  middle  course  j 
seamen  will  resort  to  it  only  when  the  first  two  an-  impracticable,  or  are  too  danger- 
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ous.  They  will,  perhaps,  be  led  to  attempt  it  when  they  have  discovered  defects  in 
the  defense,  and  have  confidence  in  the  impenetrability  of  their  ship's  sides,  01  in  the 
great  superiority  of  their  ordnance. 

If  navigable  rivers  give  access  to  the  seaport  on  all  sides,  the  mission  of  the  attack- 
in';  seaman  is  easier.  If  he  he  exposed  only  to  the  Jin-  of  fixed  batteries,  he  ean,  by 
constant  change  of  position,  avoid  their  shots  while  bombarding  at  a  good  range. 
Naval  establishments  thus  exposed  can  only  he  defended  effectively  with  the  co-op- 
eration of  a  fleet  of  coast-guard  ships,  and  of  floating  batteries. 

II. 

Admiral  Aube  in  his  essay  says  further: 

The  depreciation  of  the  power  of  artillery  against  a  movable  iron-clad  target  has 
been  verified  by  experience.  It  sensibly  lessens  the  risks  which  an  iron-clad  fleet 
runs,  covered  with  smoke  and  defiling  at  high  speed  before  the  most  powerfully  armed 
coast  batteries. 

This  remark  is  borne  out  by  facts.  The  experience  being  still  more 
derogatory  to  artillery  for  the  reason  that  the  ships  in  the  case  in  point 
were  nearly  if  not  quite  stationary.  At  the  bombardment  of  Alexandria 
some  of  the  guns  in  the  forts,  constructed  to  penetrate  armor  of  a  cer- 
tain thickness,  although  fired  with  approved  charges  and  proper  pro- 
jectiles, failed  to  more  than  dent  the  comparatively  light  sides  of  the 
attacking  vessels. 

Some  tacticians,  in  fact  most  of  them,  set  it  down  as  a  maxim,  that  in 
attacking  fortifications,  fleets  should  engage  at  close  quarters  and  fight 
under  way.  If  the  environment  prevents  this,  then  the  fleet  should  fight 
bows  on  if  possible.  This,  however,  was  not  the  tactics  pursued  by 
the  English  in  the  bombardment  of  Alexand  ria.  The  result  of  their  ex 
perience  was  that  there  existed  no  greater  danger  in  being  anchored,  and 
that  their  artillery  practice  was  much  more  accurate  when  the  ships  were 
stationary.  It  must  be  remembered,  though,  that  the  fleet  was  not  op- 
posed by  its  equal  in  the  art  of  war.  During  our  own  late  war  both 
methods  were  tried,  and  both  satisfied  the  requirements  of  the  circum- 
stances of  the  occasion. 

There  were  certain  tactical  experiences  undergone  by  the  combatants 
.at  Alexandria  concerning  which  Lieutenant-Commander  C.  F.  Goodrich, 
United  States  Navy,  has  come  to  the  following  conclusions  : 

1.  Although  vessels  engaging  forts  will  never  be  able  to  fight  on  equal 
terms  with  them,  still  forts  will  offer  but  little  resistance  to  vessels 
attempting  to  run  by  them. 

2.  Under  all  circumstances  the  fleet  should  keep  away  from  forts 
whose  guns  are  mounted  high  above  the  sea-level  on  account  of  the 
danger  to  be  incurred  from  a  plunging  fire. 

3.  Any  projection  appearing  above  the  crest  of  the  parapet  of  a  fort 
furnishes  an  excellent  target  for  the  attacking  fleet.  It  is  a  means  by 
which  the  position  of  the  guns  is  readily  indicated  and  located,  and  which 
advantage  the  ships  should  be  quick  to  seize. 
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4.  Becent  high -powered  guns  are  not  adapted  to  bombarding  earth- 
works.    Ships  for  general  service  should  have  a  composite  battery. 

5.  Ships  should  engage  forts  at  moderate  distances.  With  close 
range  and  a  stable  platform  great  damage  can  be  done  by  shrapnel 
and  machine-gun  fire. 

6.  In  all  bombardments  the  target  for  the  fleet  should  be : 
(a.)  The  guns  of  the  enemy  actually  firing. 

(b.)  Any  building  believed  to  be  a  store-house  or  magazine. 

7.  An  advantage  possessed  by  a  vessel  with  a  heavy  fore  and  aft  fire 
lies  in  its  ability  to  anchor  head  to  sea  and  eugage  a  fort  either  ahead 
or  astern  from  a  comparatively  steady  platform. 

7.  If  the  ships  and  forts  are  about  equal  as  regards  artillery,  the  ships 
had  better  anchor.  If  the  forts  are  the  heavier  the  fleet  should  fight 
uuder  way. 

Every  fleet  surprised  at  anchor  is  a  fleet  destroyed  ;  the  ram,  which 
the  assailant  alone  should  avail  himself  of,  then  becomes  an  arm  as  safe 
to  him  as  it  is  destructive  to  his  victim. 

Every  fleet  at  anchor,  if  the  access  to  the  anchorage  is  possible,  can 
be  surprised  by  night,  or  even  attacked  by  day,  by  a  fleet  of  torpedo- 
boats. 

With  the  present  defenseless  state  of  our  coasts,  it  becomes  of  vital 
interest  to  know  that  the  range  of  guns  of  27cm  is  12,500  yards,  and  that 
of  a  14cm  gun  is  10,000  yards,  with  an  elevation  of  35°.  It  is,  in  fact,  even 
greater  with  the  enormous  inuzzle-speeds  now  obtained,  so  that  these 
guns  can  bombard  every  town,  every  settlement  occupying  a  large  ex- 
tent of  ground,  and  which  any  ship  thus  armed  can  approach  within 
these  distances.  These  towns  will  not  only  be  bombarded,  but  they 
will  be  burnt  or  laid  under  contribution  without  the  assailants  running 
any  serious  risks  from  the  coast  batteries,  or  other  shore  or  submarine 
defenses.  The  attacking  vessels  can  only  be  successfully  opposed  and 
their  progress  barred  by  a  fleet  designed  for  coastwise  defense. 

Admiral  Penhoat  says  that  an  attack  upon  a  harbor  or  position  on  the 
coast  involves  three  distinct  operations: 

1.  The  penetration  of  the  port,  or  getting  into  a  commanding  or  dom- 
inating position. 

2.  The  bombardment  or  landing. 

3.  The  disembarkation  of  troops  and  the  occupation  of  the  position. 
The  speed  of  a  tleet  is  now  so  great  that  it  can  appear  off  a  harbor, 

without  notice,  with  means  for  destroying  a  fleet  at  anchor  not  well  de- 
fended. To  defend  these  vessels  the  author  believes  in  a  fortified  break* 
water  or  mole  with  narrow  entrances.    Eedoes  not  pin  his  faith  on  either 

mines  or  booms,  as  he  believes  such  methods  will  prove  as  great  ob- 
structions to  the  defenders  as  to  the  assailants.  Nets  arc  only  service- 
able under  circumstances  which  are  not  likely  to  occur.     A  net  caught 

in  the  screw  would  he  worse  than  a  shot  Lodging  there. 
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III. 

The  blockade  of  the  whole  coast  of  a  country  possessing  a  navy  is 
impossible ;  even  that  of  a  single  port  is  difficult.  Under  any  circum- 
stances it  can  only  be  rendered  effective  by  the  concentration  of  nu- 
merous squadrons  Echeloned,  as  it  were,  on  several  concentric  circles 
whose  center  is  the  port  to  be  blockaded. 

It  is  not  likely,  in  the  opinion  of  Captain  Harris,  E.  N.,  that  armor- 
clads  will  be  employed  as  blockaders,  especially  at  night,  in  the  vicinity 
of  ports  known  to  contain  torpedo  vessels.  Blockade  should  be  main- 
tained by  light  and  swifter  vessels,  which,  being  cognizant  of  the  posi- 
tions of  the  armor-clads,  will  repeatedly  communicate  with  them.  In 
some  blockades  an  opportunity  may  be  afforded  the  blockaders  to  estab- 
lish themselves  in  an  adjacent  harbor,  and  to  use  it  as  a  base  for  their 
operations. 

A  vessel  occupying  the  position  of  a  blockader  will  be  exposed  to  an 
attack  from : 

1.  Auto-mobile  torpedoes  from  a  gunboat  or  torpedo-boat. 

2.  A  spar  or  divergent  torpedo  from  a  cruiser,  gunboat,  or  torpedo-boat. 
Gunboats  and  torpedo-boats  of  the  most  recent  pattern  are  able  to 

use  their  torpedoes  right  ahead  without  stopping  or  changing  course ; 
therefore,  if  a  blockading  vessel  is  exposed  to  an  attack  from  vessels 
furnished  in  this  way  with  these  weapons  she  can  defend  herself  by — 

1.  Eunning  away. 

2.  Sinking  the  attacking  vessel  before  she  has  time  to  use  her  tor- 
pedo. 

3.  Fighting  the  approaching  vessel  with  guns  and  her  own  torpedo- 
launches. 

4.  Using  nets,  booms,  &c. 

The  first  method  is  hardly  to  be  thought  of.  If  it  was  used,  the  enemy 
could  keep  the  fleet  constantly  driven  off. 

The  second  method  is  more  practicable.  The  attacking  vessel  must, 
however,  be  destroyed  before  she  can  approach  within  600  yards.  A 
heavy  fire  of  manageable  guns  should  be  kept  upon  her.  The  only 
drawback  is,  that  if  the  guns  do  not  sink  her,  they  will  give  her  the 
chance  she  wishes  to  have,  that  is,  an  abundance  of  smoke  to  work  in. 

The  third  method  is  not  to  be  entirely  depended  upon,  because  the 
enemy  may  glide  between  your  launches;  injured  perhaps  by  your  at- 
tack but  not  disabled. 

The  fourth  method  is  hardly  satisfactory,  but  when  combined  with  the 
second  and  third,  it  seems  all  that  is  left  to  us.  The  moving  torpedo- 
boat  is  a  small  object  and  moves  rapidly,  and  consequently  is  hard  to 
hit,  but  on  the  other  hand  it  is  easy  to  sink  if  your  shot  strikes  it. 

The  above  views  are  taken  from  a  paper  analyzed  by  a  French  writer 
from  an  English  work  on  torpedo  defenses.  Today  the  bulk  of  profes- 
sional opinion  is  against  the  use  of  nets,  &c,  except  in  the  case  of 
anchored  vessels  which  are  disabled.     In  any  technical  sense,  the  best 
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method  is  to  use  torpedo-launches  combined  with  mechanical  gun  fire 
from  both  ship  and  boats.  In  time  perhaps  torpedo  warfare  will  become 
very  much  modified  through  the  improved  construction  of  war  vessels. 

Armored  vessels  built  for  coast  and  harbor  defense,  but  which  can 
be  taken  to  sea,  may  be  of  great  use  in  an  enemy's  harbor  where  tor- 
pedoes are  feared,  to  be  pushed  forward  in  the  van  in  place  of  the  more 
valuable  armor  clads  of  the  fleet,  since  they  have,  as  a  general  thing, 
great  artillery  power  and  good  resisting  qualities  for  their  size. 

Among  the  most  useful  elements  of  the  besieging  fleet  is  the  telegraph- 
cable  vessel.  The  cable-laying  flotilla  should  consist  of  the  tank  vessel, 
containing  the  cable,  small  vessels  to  be  used  as  receiving  stations,  and 
tugs  for  the  heavy  weighing  and  handling  of  buoys.  The  tank  vessel 
should  be  capable  of  laying  out  and  picking  up  the  cable  and  should  in 
every  way  be  fitted  for  electrical  work.  The  tugs  will  be  used  to  run 
lines  on  shore.  The  cable  should  be  a  compromise  between  the  shore- 
end  and  deep-sea  cables,  so  as  to  stand  well  in  shoal  water  and  to  per- 
mit of  its  being  picked  up  and  laid  down  many  times. 

Speaking  of  instruments  and  methods  for  signaling  messages,  out- 
side of  the  electric  telegraph,  probably  the  best  system,  for  day  work, 
is  with  the  heliograph,  in  any  country  with  a  good  bright  sun  and  a 
moderately  clear  sky.  The  advantage,  where  this  instrument  is  used,  ^ 
is  that  the  enemy  is  absolutely  unaware  of  your  action,  unless  he  be 
absolutely  located  in  the  path  of  the  reflected  ray ;  that  is,  in  a  line  be- 
tween your  two  stations.  During  the  night  the  heliograph  is  accept- 
ably used  with  artificial  light. 

IV. 

Should  a  fleet  regularly  besiege  a  port,  the  nature  of  the  work  to  be 
done  will,  in  a  great  degree,  decide  the  class  and  number  of  tactical  ele- 
ments which  will  enter  into  it.  Besides  the  fleet  of  line-of-battle  ships, 
and  the  squadron  of  vessels  composed  of  cruisers,  corvettes,  gun-vessels, 
tenders,  and  torpedo-vessels,  there  will  be  heavy  wrecking  tugs,  surveying 
vessels  to  establish  lights  and  buoys,  a  flotilla  of  smaller  tugs  and  fuui- 
mobile  launches  (or  those  steered  and  governed  through  a  cable,  by  the 
system  contrived  by  Lieut.  T.  C.  McLean,  Uniited  States  Navy),  a  sub- 
m arine  brigade  for  mining  and  countermining,  telegraph  vessels  for  laying 
cables,  search  vessels  furnished  with  a  powerful  electric  lighting  in- 
stallation, coal  and  ammunition  vessels,  commissariat  and  naval  stores 
vessels,  hospital  ships,  and  floating  repair  shops.  All  these  various 
elements,  with  their  multitude  of  experts  and  attaches,  must  be  protected 
by  a  convoy  guard,  the  whole  to  be  under  command  of  a  flag  officer, 
who  will  need  a  powerful  and  efficient  staff  under  him.  lie  must  have 
these  vessels  ready  at  all  times  to  perform  their  individual  functions 
and  ready  to  get  under  way  and  make  passages  without  going  adrift. 
If  the  convoy  is  very  huge  it  should  be  divided  into  squads  of  DOt 
more  than  six  vessels,  and  tin4,  convoy  guard  for  eaeh  squad  should  be 
a  section  of  two  vessels  at  least. 
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In  entering  an  enemy's  inclosed  waters  it  will  be  necessary  to  have  a 
countermining  flotilla  precede  the  fleet  where  planted  mines  are  sus- 
pected. 

V. 

A  German  tactical  writer,  as  recently  as  this  year,  remarks  that  a 
shot  entering  a  torpedo-boat  will  probably  place  it  liors  du  combat,  but  a 
moving  ship  makes  it  very  uncertain  as  regards  striking  such  a  small  and 
fleet  target  even  with  mechanical  gun  fire.  This  author  says  that  there 
is  only  one  certain  means  for  driving  off  the  enemy's  torpedo-boats,  and 
that  is  to  fight  them  with  your  own.  The  question  then  immediately 
arises,  how  does  this  class  of  vessels  fight  ?  Not  with  auto-mobile  tor- 
pedoes, because  the  target  is  too  small  and  too  changeable  for  a  torpedo; 
besides,  the  boats  are  not  deep  enough  in  the  water.  Two  torpedo-boats 
could  not  ram  one  another  without  both  being  used  up.  The  way  will 
probably  be,  each  boat  will  attempt  to  destroy  the  other  by  means  of 
small  gun-cotton  spar  torpedoes,  by  mechanical  gun  fire,  or  by  the  use 
of  hand  grenades.  It  should  be  the  aim  of  a  combatant  to  try  and  kill 
the  crew  of  its  adversary,  as  it  is  to  be  supposed  that  it  is  composed  of 
skillful  and  daring  men,  and  that  their  loss  will  be  felt. 

VI. 

The  following  notes  upon  landing  parties  and  the  naval  brigade  are 
by  Lieut.  T.  B.  M.  Mason,  United  States  Navy,  published  in  "  Hamers- 
ley's  Naval  Encyclopedia  " : 

When  everything  is  ready  for  leaving  the  ship,  line  ahead  is  formed,  the  steam- 
launch  towing  the  column.  A  few  oars  in  each  boat  are  kept  going,  and  if  the  wind 
is  favorable,  sails  are  set.  In  moving  up  a  river  care  is  to  be  taken  not  to  be  am- 
bushed. Scouting  parties  may  be  landed  if  favorable  eminences  are  near  at  hand, 
from  which  the  banks  may  be  viewed  ahead.  If  attacked  in  a  narrow  river,  in  force, 
a  fight  should  be  made,  and  the  advance  continued  after  the  enemy  is  repulsed.  In  a 
broad  river,  it  may  be  safe  to  run  by  the  enemy,  if  he  is  unprovided  with  boats.  Care 
must  be  taken  to  destroy  all  boats  which  may  be  discovered  on  the  way,  as  they  might 
be  used  to  cut  off  retreat.  If  it  is  found  necessary  to  land  to  make  coffee,  one  boat 
only  should  be  detailed  for  the  work,  the  others  lying  off  ready  for  a  surprise. 

Having  arrived  within  shelling  distance  of  the  place  to  be  attacked,  a  well-directed 
slow  fire  should  be  opened  upon  it.  The  boats  furnished  with  guns  should  take  up  a 
commanding  position  ;  the  lighter  boats,  after  the  landing  or  beach  has  been  cleared, 
should  move  in  and  land  their  men,  with  the  exception  of  those  detailed  as  boat-keep- 
ers ;  the  steam  launch  with  a  machine-gun  moving  in  to  cover  the  landing.  If  pos- 
sible, the  work  of  destruction  should  be  carried  out  by  this  party. 

In  regard  to  a  naval  brigade  : 

The  circumstauces  under  which  a  landing  has  to  be  made  are  so  variable  that  no 
general  rule  can  be  laid  down.  The  question,  however,  can  best  be  discussed  from 
two  standpoints  : 

1.  Landing  on  the  water-front  of  a  town. 

2.  Landing  on  a  beach  (the  enemy  opposing  the  landing  in  each  case). 

On  approaching  the  town,  the  covering  vessels  will  take  up  such  a  position  that 
they  can  shell  the  landing,  and  at  the  same  time  cover  the  land  approaches  to  pre- 
vent the  enemy  receiving  re-enforcements.     The  artillery  boats  will  then  advance  and 
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take  up  positions  to  clear  the  landing  and  command  the  principal  streets  and  build- 
ings likely  to  shelter  the  enemy's  riflemen. 

The  sea-face  having  been  vrell  shelled,  the  first  line  of  infantry  will  pull  in  to  the 
best  landing-places.  Once  ashore,  the  first  line  of  buildings  will  be  occupied  and 
manned  on  the  land  side.  The  second  line  now  land,  then  the  artillery,  then  the  re- 
serve. 

On  approaching  a  beach,  the  covering  vessels  must  take  up  a  position  so  as  to  en- 
filade any  work,  that  the  enemy  has  erected,  and  to  command  the  approaches.  The 
artillery  boats  must  clear  the  sand-hills  and  bushes  back  of  them.  The  first  line  now 
land  and  advance  as  skirmishers,  and,  under  the  fire  of  the  boats,  must  throw  up 
light  protections  and  occupy  the  line.  Once  established,  they  must  open  fire,  and  the 
second  line  will  land  with  the  artillery.  The  second  line  on  shore,  they  will  occupy 
the  position  of  the  first  line,  which  will  advance.  The  artillery  will  occupy  any  little 
knoll,  cover  itself,  and  open  fire.  The  reserves,  in  the  mean  time,  will  have  landed^ 
and  the  whole  body  will  advance.  The  reserves  must  intrench  themselves,  and  keep 
the  communication  with  the  boats  open.  As  soon  as  their  guard  is  left  by  the  advanc- 
ing troops,  the  boats  should  be  gotten  ready  for  the  re-embarkation  of  the  party.  In  all 
cases  the  boats  must  be  hauled  off  a  little  way  and  anchored  with  a  hauling  line  on- 
shore  from  the  stern,  the  cable  being  long  enough  to  veer  in. 

The  boat  guard  should  intrench  themselves  as  soon  as  they  land.  In  case  of  re- 
treat, the  first  troops  at  the  landing  will  relieve  the  boat  guard,  which  will  proceed 
to  its  boats. 

In  case  of  disaster,  boat-keepers  must  be  ready  to  sink  such  boats  as 
are  not  needed  by  the  fugitives. 

Sometimes  the  shallowness  of  the  water  will  not  permit  boats  to  land, 
or  the  only  regular  point  of  debarkation  may  be  covered  by  the  enemy's 
artillery,  and  the  landing  must  be  made  elsewhere  under  circumstances 
which  necessitate  the  use  of  a  stage  or  float.  Such  a  condition  of  affairs 
existed  in  the  French  operations  before  Sfax  in  Tunis,  where  the  stage 
was  made  out  of  the  topsail-yards  of  the  line-of-battle  ships,  which  were 
gotten  into  the  water  alongside,  constructed  into  rafts,  then  towed  sep- 
arately near  the  shore,  assembled  together,  and  taken  in  under  the 
direction  of  Captain  Juge,  whose  report  of  this  well-executed,  delicate 

piece  of  work  is  as  follows : 

On  Board  the  Marengo, 

At  Anchor  off  Sfax,  July  18,  1881. 
Admiral:  I  have  the  honor,  in  obedience  to  your  orders,  to  report  to  you  concerning 
the  duty  winch  was  assigned  rue  relative  to  the  assembling  of  the  floating  bridge  mode 
in  sections  by  the  iron-clads  of  the  squadron,  and  taking  it  ashore  to  assist  in  landing 
our  men. 

At  'A  a.  in.  Saturday,  July  1G,  the  steam-launch  of  the  Intr<5pide  shoved  off  from  tin) 

Marengo,  towing  the  whale-boats  placed  at  my  disposition,  each  boat  having  an  officer 

in  charge.  We  steered  for  the  gun-boats  to  whose  care  the  different  rafts  had  been  con- 
fided t  he  evening  before,  As  goon  as  we  arrived,  the  steam-launch  took  in  tow  the 
raft  of  the  Marengo,  which  was  to  be  the  bead  of  the  bridge,  and  the  others  oondnoted 

by  the.    whale-boats   followed    <»n    behind,  end  to  end.       Under    the    Supervision  Of    the 

officers  the  lashings  were  promptly  and  securely  made.    The  bridge  being  thus  com* 

pleted  the  \n  hale-boats  made  fast  along  each  side,  and  the  steam-launch  steering  by 
the  alignment  of  bhe  two  towers  took  us  in  to  about  400 -meters  from  the  mole,  At  thai 
distance  I  stopped  and  dropped  a  grapnel  from  tin-  reai-  end,  so  that  the  steam  launeh 
had  only  to  laiiien  ih<-  tow-iine  to  keep  us  on  a  line  perpendicular  lo  the  beach;  we 
thus  offered  the  smallest   target  to  the  enemy, and  at  the  same  time  w«  were  in  the 

best,    position    to    work    rapidly.      It  was    then    4.20  a.    in .,  and    w  e    remained    Ul    that 

posit  ion  during  I  he  bombardment. 
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When  the  Launches  and  native  boats  were  almost  abreast  of  us,  by  order  of  Captaiu 
de  Ifarqnessao,  I  sent  the  whale-boats  to  tow  the  native  boats,  keeping  one  man  of 
each  boat's  crew  for  the  oars  of  the  bridge.  The  grapnel  was  weighed,  the  steam- 
launch  went  ahead,  and  the  men  pulled  at  the  oars,  trying  to  maintain  the  alignment 
of  the  bridge.  We  were  soon  obliged  to  cast  off  the  tow,  and  we  hauled  ourselves  in 
by  moans  of  a  grapnel  carried  out  by  the  Trident's  dinghy,  and  a  small  anchor  which 
I  had  sent  ashore  by  the  whale-boat  of  the  Marengo.  The  boats  which  landed  first 
interfered  with  our  movements  somewhat.  We  finally,  however,  made  our  bridge 
fast  after  the  Trident's  boat  had  landed,  and  our  bridge  served  for  the  rest  of  the  ex- 
peditionary force. 
I  am,  &c, 

JUGE. 

The  naval  brigade  should  be  a  fleet  affair ;  every  vessel  should  fur- 
nish a  factor  of  the  whole,  but  there  should  be  no  such  organization  as 
is  now  generally  furnished  by  our  ships  of  war,  where  all  the  elements 
are  more  or  less  those  of  a  parade  on  shore,  and  are  not  such  as  the  best 
offensive  use  of  a  body  of  men  would  call  for. 

VII. 

Mr.  Orompton  has  the  following  novelty  to  offer  in  the  use  of  the  elec- 
tric light  for  the  debarkation  of  an  army  at  night.     He  says : 

It  may  be  often  necessary,  on  account  of  a  dangerous  coast,  or  signs  of  approaching 
bad  weather,  that  this  operation  should  be  carried  on  at  the  utmost  speed  by  night  as 
by  day.  All  the  apparatus  for  producing  the  current  would  be  retained  aboard  the 
steamships.  The  conducting  cable  need  only  be  passed  on  shore.  Tripod  stands,  to 
carry  the  lamps,  would  be  placed  at  convenient  intervals  along  the  beach.  The  whole 
arrangement  for  lighting  a  mile  of  fore-shore  could  be  got  into  position,  and  the  lights 
shown  in  less  than  an  hour's  work  by  squads  of  men  properly  trained  with  the  apparatus. 
The  most  difficult  operations,  such  as  landing  guns  and  horses,  will  be  carried  on  as 
-easily  by  night  as  by  day.  If  extreme  celerity  were  needed,  it  is  not  absolutely  neces- 
sary even  to  laud  the  lights,  the  lanterns  may  be  hung  in  such  urgent  cases  from 
spars  rigged  out  on  the  steam  tenders  or  launches;  the  dynamo-machines  being 
worked  as  before  on  board  the  ships.  A  distance  between  the  machines  and  the  lights 
may  be  as  great  as  a  mile  without  causing  the  cable  to  be  unnecessarily  heavy.  I 
have  not  dwelt  on  the  advantages  which  the  light  gives  for  night  signaling,  for  they 
are  sufficiently  obvious. 

The  German  authority,  whom  we  have  quoted  a  few  pages  back,  is 
not  in  favor  of  the  electric  light  being  used  on  board  ship  for  the  gen- 
eral illumination  of  the  situation,  since  he  believes  that  its  glare  hin- 
ders, rather  than  helps,  the  vision,  and  by  this  means  the  torpedo-boat 
of  the  enemy  obtains  an  excellent  target. 

To  be  used  at  its  best,  the  electric  lights  of  the  vessels  of  the  fleet 
should  fulfill  the  following  conditions: 

1.  They  should  be  grouped  at  some  one  point,  as,  for  instance,  by  in- 
stalling a  number  of  lanterns  in  some  vessel  or  vessels,  or  on  some  point  of 
land,  connected  by  means  of  cables  with  a  sufficient  number  of  ships 
to  afford  a  current,  which  ships  shall,  if  possible,  be  masked  from  fire. 

2.  The  beam  from  the  concentrated  light  should  fall  on  the  object  to 
be  illuminated,  so  as  to  make  as  nearly  as  possible  a  horizontal  right 
angle  with  the  line  of  vision  of  the  observer  stationed  elsewhere. 


CHAPTER    XI. 

DEFENSE  OF  THE  COAST  AND  TORPEDO  FLOTILLA  TACTICS. 


Siiice  every  point  on  the  coast  can  become  a  place  of  debarkation  f 
an  enemy's  army ;  every  town  on  the  coast  can  be  burnt  and  pillaged 
by  the  hostile  fleet,  or  even  by  simple  cruisers,  it  is  necessary  to  distrib- 
ute over  several  centers  of  action  the  different  constitutent  naval  ele- 
ments for  the  defense  of  this  coast.  These  comprise  rams,  floating  bat- 
teries, corvettes,  gun  vessels  of  different  sizes,  and  the  various  classes  of 
torpedo  steamers. 

These,  in  connection  with  shore  defenses,  must  guard  and  protect 
those  points  from  which  our  squadrons  and  cruisers  can  escape  into  the 
open  sea,  and  to  which  they  may  retreat  for  asylum  in  case  the  enemy 
be  too  formidable. 

These  centers  must  be  beyond  the  range  of  guns  of  greatest  caliber, 
and  should  prevent,  by  their  number  and  their  distance  inland,  the  en- 
emy knowing  what  is  going  on. 

The  defense  of  a  coast  comes  within  two  categories,  a  stationary  defense 
and  a  movable  defense.  The  first  comprises  submarine  mines,  booms, 
fortifications  of  every  kind,  placed  beforehand  or  extemporized  on  the 
coast ;  the  second  relies  on  the  action,  isolated  or  combined,  of  rams,  float- 
ing batteries,  gunboats,  torpedo-vessels,  &c,  supported,  according  to  cir- 
cumstances, by  armored  ships,  or  even  the  sea-going  squadrons,  should 
circumstances  so  conspire  as  to  render  necessary  this  combination  for 
war  remaining  in  its  own  waters. 

Admiral  Penhoat  says  that  the  best  coast  defense  is  a  fleet  of  specially 
constructed  armor-clads,  capable  of  going  to  sea  in  an}'  weather  along 
a  coast.  Then  each  harbor  should  have  its  flotilla  of  torpedo  boats. 
These  coast-defense  vessels  should  have  great  battery  power,  draw  little 
water,  have  good  speed,  and  be  nearly  unsinkable.  They  will  require 
but  a  small  amount  of  provisions,  rather  Small  crews,  little  coal  on  board, 
and  large  amounts  of  ammunition.  They  should  be  accompanied  by 
lookout  vessels. 

These  opinions  of  the  Admiral  are  also  formulated  in  the  marine  policx 

of  his  Government,  so  that  it,  in  common  with  many  other  European 

nations,  has  Organized  fleets  t<>  fulfill  this  purpose.     This  system  ol  de- 
fense should  especially  appeal  to  a  country  which  is  self-supporting,  bas 
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no  food  routes  to  keep  open,  is  concrete,  and  which  has  a  large  extent 
of  coast  line  requiring  protection,  such  as  is  our  own. 

Captain  Harris  says  that  gun-vessels  and  gunboats,  small  steamers, 
and  tenders,  are  especially  useful  for  coastwise  employment.  They 
should  be  under  the  protection  of  larger  vessels,  and  should  not  be 
trusted  far  from  their  bases.  They,  aud  the  coastwise  armored  fleet, 
and  the  torpedo  flotillas  should  do  their  utmost  to  annoy  a  menacing 
fleet,  and  prevent  its  anchoring  aud  blockading  any  port.  They  must  be 
careful,  however,  not  to  bring  about  a  general  engagement,  or  to  be 
caught  at  sea  and  cut  off.  ^on- seagoing  armor-clads  are,  as  a  general 
thing,  of  more  value  than  fixed  forts  for  the  protection  of  harbors.. 

Coast  batteries  cannot  alone  prevent  an  armored  squadron  from 
forcing  a  passage;  they  must  supplement  their  guns  by  mines.  Con- 
versely, any  mine  which  is  not  protected  by  a  gun  is  harmless,  as  it 
can  be  raised  or  destroyed. 

Captain  Maubenge  expresses  the  following  opinion  in  regard  to  tor- 
pedoes : 

It  would  be  hazardous  to  place  too  much  confidence  in  torpedoes,  notwithstanding 
the  perfection  they  have  recently  attained,  for  seamen  will  often  succeed  in  raising 
them,  in  cutting  their  wires,  in  exploding  them  at  a  safe  distance  from  their  ships,  or, 
still  better,  will  build  the  latter  to  be  almost,  or  quite,  indestructible  by  torpedoes. 
This  method  of  construction  is  that  of  water-tight  compartments,  whose  partial  de- 
struction does  not  endanger  the  existence  of  the  vessel. 

II. 

In  regard  to  the  question,  which  is  the  best  to  employ,  a  gun-vessel 
fitted  with  torpedoes,  or  a  torpedo  boat  to  use  to  make  an  attack  with 
auto-mobile  torpedoes,  it  is  conceived  that  the  gun- vessel  has  the  follow- 
ing advantages : 

1.  It  is  harder  to  disable. 

2.  It  can  be  used  in  heavier  weather. 

3.  It  is  not  obliged  to  stop  to  discharge  its  torpedoes. 

As  far  as  the  torpedo-boat  is  concerned,  Mr.  Fontaineau  lays  down 
the  following  points  in  its  favor : 

1.  Probably  great  speed. 

2.  Smaller  target  than  a  gun-vessel. 

3.  Great  handiness,  little  momentum. 

4.  In  case  of  accident  fewer  people  lost. 

Should  practice  prove  to  be  true,  the  common  report  that  torpedo 
boats  will  not  have  to  stop  to  fire  their  auto-mobile  torpedoes,  the  ad- 
vantage will,  however,  lie  strongly  with  this  class  of  vessel. 

If  obstructions  are  placed  about  a  ship,  they  must  be  strong  enough 
to  resist  the  onset  of  a  vessel  of  fair  size.  A  ship  constrained  to  remain 
anchored  must  thoroughly  mine  her  anchorage  ground  with  a  regular 
system  of  submarine  defense.  The  cables  for  electrical  connections  can 
be  stopped  to  the  chain  and  come  in  through  the  hawse-holes. 
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To  render  tlie  attack  as  irresistible  as  possible  the  torpedo- vessels 
must  possess  the  following  qualities : 

1.  Great  speed,  so  as  to  enable  the  boat  to  be  in  the  field  of  fire  as 
short  a  time  as  possible,  and  so  diminish  the  risk  of  being  destroyed. 

2.  Show  as  little  surface  as  possible,  so  as  to  reduce  to  a  minimum  the 
size  of  the  target  for  the  enemy's  guns. 

3.  Be  divided  into  as  many  water  tight  compartments  as  possible  to 
prevent  being  easily  sunk. 

4.  Have  the  vital  parts  as  well  protected  as  possible. 

5.  A.  possibility  of  using  auto-mobile  torpedoes  without  reducing 
speed. 

6.  Protection  for  the  crew  against  small-arm  and  machine-gun  fire. 

7.  Noiseless  engines,  so  as  to  put  off  discovery  as  long  a  time  as  pos- 
sible, and  so  be  enabled  to  approach  the  enemy. 

8.  Great  handiness. 

9.  Armament  with  machine  guns,  to  allow  fighting  a  vessel  of  the  same 
size  interfering  with  its  designs. 

10.  Facility  of  being  handled  out  of  the  water  and  transported. 

11.  The  most  unobtrusive  painting  and  disguise,  to  prevent  being 
seen  by  the  enemy's  search  lights. 

The  best  torpedo-boats  now  possess  most  of  these  desiderata.  There  are 
some  officers  who  pretend  that  this  stopping  to  discharge  a  torpedo  is 
no  defect,  for  it  lasts  for  only  a  minute,  and  the  torpedo  is  ejected  be- 
fore the  battery  can  be  concentrated.  Possibly  this  is  so,  still  the  fact 
that  it  need  not  be  done  certainly  adds  greatly  to  the  tactical  worth  of 
the  vessel. 

In  considering  the  defense  of  the  vessel  from  an  attack  by  torpedo- 
boats,  the  details  of  the  fitting  of  the  multitude  of  ingenious  inventions 
devised  to  meet  this  end  are  not  entered  into  by  Mr.  Fontaineau.  In  re- 
gard to  the  artillery,  however,  he  says  that  it  must  fulfill  the  following 
conditions.     Each  gun  must — 

1.  Be  easily  trained,  permitting  it  to  follow  all  the  movements  of  the 
enemy. 

2.  Be  capable  of  rapid  loading,  so  as  to  fire  the  instant  the  aggressor 
comes  in  sight,  and  to  keep  it  up. 

3.  Have  the  projectile  heavy  enough  to  injure  seriously  a  gunboat 
or  sink  a  torpedo-boat. 

III. 

'fowing  and  spar  torpedoes,  owing  to  the  improvement  in  machine 
guns,  are  now  rarely  fitted  except  as  an  alternative  armament,  as  only 
under  the  most  favorable  conditions  will  it  be  possible  to  approach  suffi- 
ciently near  to  a  vessel  to  use  them  under  the  terrible  bail  of  missiles 
which  could  be  kept  up  by  her  machine  guns.  The  result  Is  that,  at 
present,  all  the  torpedo-boats  under  construction  arc  arined  with  the  auto 
mobile  torpedo,  and  nearly,  it  not  all,  of  them  are  armed  with  machine 
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guns,  to  enable  them  to  fight  other  boats,  and  to  distract  the  guns'  crews 
ship  fchey  are  attacking. 

The  tactical  qualities  of  the  torpedo-boat  must  be  as  well  known  as 
an4  those  of  the  ship.  They  must  have  their  turning  circles  and  helm- 
angles  determined,  and  their  commanding  officers  must  be  perfectly 
familiar  with  them.  Their  turning  circles  will  be  very  large  for  their 
length,  owing  to  their  shoal  draught  of  water  and  lightness.  For  this 
reason  to  insure  quickness  of  evolution,  drop-rudders  have  been  invented 
and  fitted. 

That  these  points  must  be  well  known  is  patent  from  the  fact  that 
torpedo-boats  must  always  attack  in  flotilla.     The  torpedo-boat  acting 
singly  has  no  place  in  modern  warfare.     No  success  can  be  derived  from 
independent  action,  as  the  assailed  vessel  will  always  be  more  than  a 
match  for  each  individual  boat. 

Admiral  Penhoat,  in  discussing  this  subject,  says  that  the  torpedo 
flotilla  should  be  composed  of  boats  representing  two  classes ;  one 
class  capable  of  going  outside  the  harbor,  and  the  other  intended  to  act 
in  smoother  water.  The  flotilla  should  be  ready  to  attack  at  all  times, 
being  moored  in  ambuscades  ;  natural  features  of  a  harbor  being  taken 
advantage  of,  if  possible,  to  effect  this  object.  They  should  be  organ- 
ized on  a  section  or  group  basis,  and  they  should  be  accompanied  by 
swift  tenders  armed  with  a  heavy  mechanical  battery. 

A  large  number  of  tacticians  believe  that  the  best  formation  for  tor- 
pedo-boats to  resist  an  attack  on  a  friendly  ship  by  torpedo-boats  is 
probably  in  double  line  abreast  or  in  alternate  lines  abreast.  The  first 
line  to  charge  the  enemy's  line  and  come  around  quickly,  all  boats  turn- 
ing the  same  way.  The  second  line  to  keep  between  the  attacking 
boats  and  the  beset  ship.  The  vessel  should  keep  up  a  fire  over  the 
line  of  her  own  boats  nearest  to  her.  The  ship  should  be  underway 
and  perhaps  stopped ;  the  line  of  boats  nearest  her  would  soon  resemble 
a  cordon,  and  the  outer  line  should  concentrate  on  the  most  dangerous 
point  of  the  enemy's  attack.  The  ship  should  retreat  as  soon  as  she 
sees  her  way  out  of  the  danger. 

An  attack  on  a  vessel  by  torpedo-boats  should  be  made  with  the  flotilla 
divided  into  two  or  three  divisions;  one  of  these  should  act  as  a  reserve. 
This  last  should  either  dash  at  the  ship  when  the  other  divisions  are  en- 
gaging her  torpedo-boats,  or  they  should  follow  the  ship  when  she  seeks 
to  retreat.  If  the  ship  must  retreat  through  a  channel,  it  would  be  a 
piece  of  strategy  to  have  her  attacked  at  one  or  two  points  in  her  pas- 
sage out ;  the  first  attack  being  intended  to  engage  her  torpedo-boats, 
and  not  to  destroy  the  ship. 

Let  us  consider  an  attack  on  a  fleet  lying  off  and  on  the  mouth  of  a 
harbor,  by  a  flotilla  of  torpedo-boats  at  night.  The  boats  should  be  di- 
vided into  two  or  more  divisions.  Each  division  will  tow  astern  of  a 
corvette  or  tender.  The  slowest  boat  of  each  division  will  be  nearest 
the  towing  vessel,  and  will,  in  the  attack,  act  as  the  reserve  boat.     The 
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towing  corvettes  and  the  reserve  boats  should  be  supplied  with  rockets- 
and  signal  lights.  The  lines  should  tow  out  the  harbor,  each  line  sepa- 
rating as  soon  as  possible  from  the  others  and  towing  each  to  some  spot 
at  about  equally  estimated  distances  from  the  fleet  to  be  attacked.  One 
or  two  heavy  vessels  should  move  out  to  the  mouth  of  the  harbor. 
When  the  corvettes  and  the  heavy  vessels  have  reached  their  assigned  | 
positions,  they  should  drop  an  anchor  under  foot  and  stand  by  to  slip. 
These  positions  should  be  so  chosen  by  the  Admiral  that  the  torpedo 
flotilla  shall  be  given  every  advantage  of  shelter  and  cover.  At  a  cer- 
tain set  time,  the  torpedo  flotilla  will  cast  off  from  the  towing  vessels 
and  be  towed  by  the  reserve  boat  directly  towards  the  enemy.  As  soon 
as  he  is  discovered  each  boat  will  separate  from  the  reserve  and  dash 
for  him.  The  painters  connecting  the  boats  had  better  be  of  chain,  and 
each  end  should  be  slipped  and  the  chain  permitted  to  sink,  otherwise 
the  whole  exploit  might  miscarry  through  a  fouled  screw. 

^so  special  rule  can  be  given  for  attack,  other  than  that  the  lines 
should  mutually  support  one  another.  Each  commanding  officer  of  a  i 
torpedo-boat  should  be  thoroughly  informed  of  the  appearance  of  each  / 
ship  of  the  enemy,  and  the  disposition  of  her  vulnerable  points.  When 
the  attack  becomes  general,  the  reserve  boats  should  dash  in.  If  the 
enemy  is  worsted  the  corvettes  and  heavy  vessels  should  approach  the 
scene  and  help  the  torpedo  flotilla  with  their  search-lights  and  weapons 
of  offense. 

If  the  torpedo-boats  are  obliged  to  retreat,  they  will  fall  back  on  the 
corvt  ftes,  and  since  these  are  separated,  the  boats  will  stand  a  good 
chance  of  picking  up  one  of  them,  which  will  afford  them  shelter.  Their 
chances,  indeed,  would  be  greater  of  their  doing  this  than  if  the  cor- 
vettes were  all  at  one  rendezvous.  The  anchorages  of  the  corvettes 
should  not  be  farther  apart  than  a  quarter  of  a  mile. 

An  engagement  between  small  vessels,  bringing  out  several  tactical 
situations,  occurred  in  Callao  Harbor  during  the  Chili-Peruvian  war, 
an  account  of  which  is  as  follows: 

At  2.30  a.  in.,  May  25,  a  Peruvian  old-type  steam-launch,  that  formerly  belonged  to 
the  ill-fated  Independence,  commanded  by  Lieutenant  Galvez,  with  a  orew  Of  six- 
teen men,  and  armed  with  a  Gardner  gun  in  the  bow  and  a  2-inch  breech-loading  rifle 
In  the  stern,  came  suddenly  upon  the  Chilian  steel  Thornycroffc  torpedo-lannoh  Gua* 
OOlda,  which  had  a  speed  of  11  knots  and  was  fitted  with  three  spar-torpedoes,  out- 
right ahead  and  one  on  each  bow.  The  Peruvian  started  at  full  speed  tor  the  mole  as 
soon  as  lie  made  out  his  enemy.  The  Janequeo,  a  steel  Yarrow  1  orpedo-launeh,  with 
a  speed  of  18  knots,  now  appeared  on  the  scene,  and  patting  ahead  of  her  sister  hoat 

exploded  her  hew  torpedo  under  the  Peruvian's  counter;  al  the  same  moment  Lieuten 
ant  Galves  ami  Surgeon  Ugarte  exploded  a  torpedo  on  the  Janequeo's  bow,  which 
opened  ;»  large  leak  and  killed  two  men.    Her  commander,  Lieutenant  Senoret,  man 
aged  to  gel  her  alongside  of  a  lighter,  where  she  sank.    Lieutenant  Goni,  in  the  G 
colda,  continued  to  chase  the  Lndependenoia,  which  kept  up  a  aeavj  fire  from  I 
small-arms  and  stern  gun.    At  last  t  he  Peruvians,  finding  1  heir  launch  iinl  ed 

firing  and  surrendered.    Goni  sent  his  dingey  to  her  rescue  and  luoceeded  In  ia>  Ing 

Lieutenant    <.;il\e>.    ^1  iously  wounded,    and   seven  of   the  crew.      It   ff||  not   till   this 
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time  that  Goni  missed  hie  consort:  but  thinking  thai  she  had  returned  to  the  fleet,  he 
wenl  back  to  the  flagship,  put  the  wounded  and  prisoners  on  board,  and  finding  that 
the  Janequeo  had  not  returned  went  in  search  of  her.  As  he  approached  the  floating 
dock  he  met  Lieutenant  Sciunvt  and  his  crew  coming  out  in  two  sinall  boats  which 
they  had  picked  op  alongside  of  the  balk  Callao. 

Besides  doing  their  legitimate  work,  torpedo-vessels  will  have  to  fight 
small  adversaries  barring  their  passage.  As  we  have  before  observed, 
they  may  be  the  enemy's  torpedo-boats,  but  again  they  may  be  picket 
launches,  tugs,  or  even  booms  and  other  obstructions.  These  will  have 
to  be  overcome  by  machine-gun  fire,  hand  grenades,  spar  torpedoes, 
and  necklaces,  or  mines  of  gun-cotton  or  some  other  high  explosive. 
For  this  purpose  torpedo-boats  should  be  fitted  with  the  necessary 
weapons,  leading  wires,  and  batteries. 

The  attack  on  a  fleet  at  anchor  will  rarely  occur.  However,  should 
such  a  condition  of  affairs  happen,  the  boats  should  separate,  and,  act- 
ing in  pairs  or  groups  of  three,  take  as  many  vessels  as  possible  at  the 
same  moment,  and  make  as  many  victims  as  they  can  in  the  least  time. 


CHAPTER    XII. 

THE  CONCLUSION. 
I. 

Sir  Thomas  Brassey,  K.  0.  B.,  says: 

The  loss  of  the  Grosser  Kurfiirst  occurred  undoubtedly  from  the  want  of  practice 
in  fleet-sailing  among  the  officers  of  the  German  Navy.  On  the  last-named  occasion 
the  squadron  of  four  ships  was  reduced  to  one  in  forty-eight  hours  after  leaving  Wil- 
helmshaven.  On  the  first  night  one  of  the  ships  grounded  on  a  sand-bank.  On  the 
following  day  the  collision  occurred  between  the  Konig  Wilhelm  and  the  Grosser 
Kurfiirst. 

The  destruction  of  a  large  vessel  represents  the  direct  loss  of  about 
$3,000,000.  Then  there  are  incidental  losses  of  officers,  men,  and  ma- 
terial of  war.  To  these  may  be  added  the  capture  of  a  tactical  center 
or  the  laying  under  bonds  of  a  large  business  capital  through  the  fail- 
ure of  this  vessel  to  appear  and  defend  it,  making  the  amount  of  money 
involved,  rise  to  such  a  sum  that  the  imagination  fails  to  follow. 

With  the  certain  knowledge  that  ships  of  such  size  are,  and  will  be, 
needed;  with  the  certain  knowledge  that  just  such  ships,  when  we 
have  them,  will  be  lost  through  collision  and  bad  handling,  is  it  not  the 
bouuden  duty  of  the  nation  to  prepare  for  this  condition  of  things,  and 
in  the  interests  of  economy  to  see  that  its  naval  officers  are  well  in- 
structed in  practical  tactics  and  the  handling  of  ships? 

To  again  quote  Sir  Thomas  Brassey,  we  read : 

The  history  of  not  only  our  own  Navy,  but  that  of  all  other  navies  which  have  at- 
tain <<  I  any  importance  in  the  world,  from  the  most  ancient  times  downwards,  has 
shown  that  tactical  efficiency  and  naval  success  went  hand  in  hand,  and  that  the  ab- 
sence of  the  former  assuredly  led  to  the  want  of  the  latter. 

This  knowledge  can  never  be  gained  in  the  class-room,  since  theory 
will  not  make  a  seaman,  even  in  the  case  of  men  who  have  an  intuitive 
faculty  for  seamanship. 

Admiral  Randolph,  writing  a  few  years  ago,  asks  the  question  in  re- 
gard to  his  own  service: 

Are  we  taking  every  pains,  not  merely  to  perfect  our  few  employed  captains  i" 
fcbeir  art,  but  to  train  and  habituate  all  ranks  of  executives  in  tin-  practical  manage- 
ment of  ships.'      We  cannot   think   that  an  affirmative  reply  «an  he  aOOepted  as  satin- 

faetory  until  a  system  Is  established  under  which,  at  least)  every  second  in  command, 
ami  every  Lieutenant  of  a  certain  standing  ( who  may  of  course  at  any  moment  become 

ho,  or  even  in  charge  of  the  ship),  is  made    fully  compel  nil    to  do  SO  l>\   experieiiee  in 

handling  one,  not  only  in  ordinary  cavitation,  but  In  narrow  waters,  and  all  Seel 
evolnl  ions. 
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Why  should  there  not  be  a  systematic  course  of  practical  maneuvers,  including  ex- 
periments in  turning  under  difficulties  in  the  shortest  time  and  smallest  space  ;  in 
stopping  dead  from  different  speeds,  and  going  astern,  &c,  through  which  every 
executive  should  pass,  in  vessels  of  any  available  size,  from  steam  pinnaces  to  big 
armored  ships  (the  larger  the  better,  of  course,  but  nothing  is  too  small  to  be  of 
great  value),  to  be  carried  out  abroad  and  at  home,  whenever  opportunities  occurred? 
If  economists  are  alarmed  let  them  soothe  themselves!  *  *  *  At  the  worst,  it  would 
amount  to  little  more  than  the  necessary  coal,  the  saving  of  which  cannot  be  justified 
and  might  easily  turn  out  not  only  a  pernicious  but  a  disastrous  economy.  Let  the 
financier  who  considers  this  a  wicked  waste  of  money  put  his  price  on  these  two  qual- 
ities, viz,  skill  and  nerve,  but  don't  let  him  expect  to  get  them  for  nothing ;  *  *  * 
they  require  careful  and  constant  cultivation,  and  if  desired  of  the  best  quality,  must 
be  paid  for  at  the  highest  price,  like  all  other  commodities. 

What  is  true  of  the  British  Navy  is  true  of  onr  own.  If  we  have 
fewer  ships,  a  more  disheartening  system  governing  promotion,  and  no 
punishment  for  mental  laziness,  our  duty  is  still  plain !  Harder,  more 
precise  work,  a  devotion  to  a  specialty,  is  what  is  required ! 

Since  the  necessity  for  a  navy  will  arise,  if  it  has  not  already  arisen, 
it  is  but  fair  to  conclnde  that  one  will  be  set  afloat.  It  will  be  the  prac- 
tically instructed  officer  in  the  science  under  consideration  who  will 
proudly  lead  our  new  fleet  into  action  and  to  victory. 

If  this  work  is  demanded  of  the  officer,  what  duty  devolves  upon  the 
nation  ?  Primarily,  to  establish  a  graded  course  for  practical  drill. 
Secondly,  to  maintain  a  squadron  of  evolutions. 

It  is  not  proposed  here  to  draw  up  a  course  of  instruction.  Such  a 
course  will  be  the  result  ot  great  thought,  consultation,  a  utilization  of 
the  means  at  hand  and  available,  and  a  giadual  elaboration  from  time 
to  time. 

Every  officer  must  be  given  a  chance  to  serve  in  the  squadron  after 
passing  through  the  school  of  practical  tactics. 

On  this  subject  Captain  Colomb  says : 

I  therefore  feel  the  greatest  possible  anxiety  that  further  steps  should  be  taken 
towards  the  establishment  of  a  systematic  method  of  training  our  younger  officers 
in  the  practical  work  of  handling  our  ships  at  sea.  The  gunboat  trials  in  the  Russian 
squadron  are  full  of  information  :  a  vast  deal  of  information  is  got  out  of  very  little 
experience  in  that  way.  and  it  could  be  very  easily  carried  out  a  little  further  than 
steam-launches  and  gunboats  by  larger  vessels,  which  need  not  ram  each  other,  but 
.spars  or  rafts  towed  astern. 

II. 

Several  years  ago  a  squadron  of  instruction  was  organized  in  Russia. 
Several  gunboats  are  fitted  with  fascines  as  buffers  to  prevent  injury 
from  ramming,  and  tournaments  are  repeatedly  held  in  the  presence  of 
the  superior  officers  of  the  fleet.  Each  gunboat  is  maneuvered  by  the 
captain  of  an  armor-clad  assisted  by  one  of  his  officers  aud  his  chief 
engineer.  In  this  way  every  captain,  in  his  turn,  has  a  practical  lesson 
in  ramming  and  being  rammed  or  avoiding  it,  which  they  could  not 
with  safety  attempt  in  their  large  commands.  kkAll  day  long,  and  every 
day,  one  or  other  of  the  armor-clads,  taking  it  in  turn,  is  underway, 
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threading  her  way  backward  and  forward  through  the  anchored  fleet. 
The  captain  who  makes  the  closest  shave,  without  touching,  is  highly 
commended." 

^aval  tournaments  should  take  place  at  sea  between  protected  gun- 
boats. These  sea  sham-fights  would  throw  much  light  on  disputed  points 
in  the  rule  of  the  road,  and  settle  in  a  week  what  the  most  experienced 
and  practical  seamen  may  go  on  disputing  about  for  years. 

Much,  too,  can  be  learned  in  the  way  of  fleet  tactics  from  exercise  in 
steam-launches.  The  launches  should  be  organized  as  a  fleet,  and  the 
movements,  after  determining  the  evolutionary  circle  of  each  launch,  be 
gone  through  with.  After  the  captains  are  thoroughly  conversant  with 
the  drill,  then  astern  of  each  launch  should  be  towed  a  cutter.  The  helm- 
angle  of  the  launch  should  be  made  smaller,  and  the  launch  and  its  tow 
should  be  considered  as  one  vessel.  Distances  and  intervals  should  be 
made  greater  to  correspond  with  the  new  length,  and  the  flotilla,  under 
the  new  circumstances,  should  be  again  drilled  in  evolutions.  By  veer- 
ing the  boats  farther  astern  of  the  launches,  decreasing  the  helm-angles, 
and  increasing  the  distances  and  intervals,  the  system  of  tactics  resem- 
bles that  of  the  movements  of  large  vessels  in  its  application. 

By  this  means  commanding  officers  can  be  brought  to  know  fully  the 
amount  of  room  required  in  which  they  can  maneuver  their  ships.  Of 
course  this  method  of  drill  is  at  best  a  makeshift,  and  that  amount  of 
nerve  required  in  the  commanding  officer,  nowadays,  is  in  no  way  de- 
veloped. 

No  course  of  instruction  in  tactics  will  be  complete  without  a  thorough 
discussion  in  some  graphic  manner  of  the  relation  existing  between  op- 
posing ships  and  fleets.  We  think  this  end  will  be  best  served  by  a 
study  of  "The  Duel:  A  Naval  War  Game,  invented  and  arranged  by 
Captain  P.  H.  Oolomb,  K.  N."  Without  entering  into  the  rules  govern- 
ing it,  it  may  be  said  that  the  game  is  based  upon  two  ships  carrying 
guns  the  same  in  number,  but  differently  distributed,  according  to  the 
choice  of  the  players.  The  ships  make  the  same  or  different  speeds,  ac- 
cording to  lot.  All  during  the  combat,  founded  either  on  artillery  or 
the  ram,  both  ships  must  keep  up  their  speeds;  that  is,  they  can  neither 
slow,  stop,  nor  back,  and  they  must  always  use  the  same  amount  of  helm 
in  turning,  so  that  each  ship-s  turning-circle  has  an  invariable  diameter. 
There  are  different  values  for  each  gun  when  tired,  and  the  bat.  le  is  de- 
cided when  one  of  the  ships  is  rammed,  kept  under  artillery  fire,  which 
she  cannot  adequately  return,  or  when  she  is  driven  on  shore  or  into 
neutral  waters.  We  Bee  here  different  speeds  and  varying  helm  angles? 
for  each  ship  is  excluded  from  the  game.  The  distinguished  inventor, 
however,  promises  that  they  will  be  introduced  as  soon  as  sufficient 
authentic  data  is  obtained  bearing  on  these  points.  We  oan  easily  see 
that  the  sphere  of  this  game,  between  experienced  players,  could  be  so 
enlarged  as  to  include  combats  bel  ween  fleets.  Under  all  circumstances, 
whether  played  in  its  present  simple  state  or  whether  elaborated  Into 
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something1  very  much  greater,  it  should  be  found  in  the  hands  of  every 
naval  officer,  who  is  interested  in  the  highest  and  most  conspicuous  branch 
of  his  profession — the  meeting  and  vanquishing  of  an  enemy  in  a  fair 
fight  on  the  open  sea. 

Whilst  this  book  is  in  preparation,  the  English  are  considering  the 
necessity  of  following  out  the  Eussian  system  of  drill.  A  class  of  gun- 
boats is  proposed,  protected  where  necessary  with  buffers,  going  at  a 
slow  rate  with  low  steam  pressure,  and  using  a  small  helm-angle.  The 
idea  is  to  make  them  unhandy  in  their  movements,  so  as  to  resemble 
somewhat  larger  ships  in  their  evolutions. 

III. 

The  run  across  the  Atlantic  from  New  York  to  Queenstown  is  now 
made  in  a  little  more  than  six  days.  Nearly  every  week  some  new  ves- 
sel distinguishes  herself  by  her  quick  trip.  Comparing  the  one  which 
first  made  this  great  speed  with  the  last  one,  we  see  a  great  gain  in  the 
expenditure  of  coal;  so  much  less  being  burnt  per  ton  of  displacement, 
and  larger  runs  being  made  on  individual  days. 

In  the  near  future  we  shall  see  an  ordinary  sea-speed  of  20  knots  main- 
tained. If,  now,  this  will  be  the  speed  of  merchant  steamers,  there  must 
be  a  cruiser  class  put  afloat  which  will  at  least  be  their  equals  in  speed, 
and  their  superiors  in  length  of  time  in  which  they  can  keep  the  sea. 

The  tactician  may  well  stand  appalled  at  these  immense  speeds. 
What  formations  can  be  used  for  the  ordinary  purposes  of  navigation  % 
In  what  order  will  the  attack  be  made?  What  system  of  evolutions 
will  be  followed  !  And  so  on  through  the  whole  list  of  tactical  require- 
ments. 

We  fancy  these  questions  can  only  be  answered  in  a  very  general 
way.  Any  improvement  in  speed  or  turning  power,  or  means  of  war- 
fare, simplifies  formations  and  evolutions,  but  enjoins  greater  complica- 
tion upon  the  mutual  duties  of  ships.  It  also  causes  a  decrease  in  the 
number  of  ships  which  can  with  safety  be  set  to  act  together.  It  may 
be  that  the  number  of  vessels  which  can  be  combined  will  be  only  four, 
if,  indeed,  it  is  not  two.  Distances  and  intervals  will  perhaps  be  greater. 
The  time  during  which  a  fire  will  be  effective  will  last  for  only  a  few 
seconds.  Then,  again,  the  amount  of  sea  traversed,  after  a  charge,  before 
a  turn  can  be  made,  will  be  so  great  that  a  fight  will  only  be  possible 
on  the  open  sea  or  in  wide  estuaries,  between  other  than  single  ships. 

The  question  now  arises,  since  ships  will  be  in  a  fight  such  a  short 
time  near  together,  what  kind  of  guns  will  be  used,  and  what  will  char- 
acterize the  modern  ship  of  war  fitted  for  the  line-of-battle?  To  us  it 
looks  as  if  the  coming  ship  would  be,  as  regards  her  hull,  nearly,  if  not 
quite,  torpedo-proof  through  numerous  water-tight  compartments  com- 
ing up  to  the  spar-deck;  have  her  engines,  boilers,'  and  controlling  of- 
ficers protected ;  a  large  number  of  guns  of  moderate  or  even  small 
caliber;   labor-saving  machinery  everywhere,  and    therefore  a    small 
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crew;  no  torpedoes;  auxiliary  rudder;  and  guns  or  tubes  for  firing 
some  sort  of  high-powered  explosive.  She  should  also  have  a  capacity 
for  full  sail-power;  ordinarily  to  be  barquetine  rigged,  with  generous 
fore-and-aft  "  schooner"  sails  (lashed  on  the  foot  to  booms,  and  not  try- 
sails), with  yards  ready  to  go  aloft  and  square  sails  to  bend  and  set. 

In  conclusion,  it  may  be  mentioned  that  the  foregoing  pages  have  not 
been  written  with  any  idea  of  exciting  controversy,  but  to  refreshen 
the  line  of  thought  upon  a  subject  which  is  at  present  engaging  the 
minds  of  the  officers  of  the  navies  of  most  foreign  Governments.  It 
may  be,  that  enough  has  been  drawn  from  the  works  of  others  to  stim- 
ulate an  endeavor  to  develop  scientific  research  in  a  direction  at  once 
very  interesting  and  vitally  important. 
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INTRODUCTORY  NOTE. 


The  following  papers,  made  up  in  great  part  from  the  reports  of 
officers,  descriptive  of  the  more  important  naval  operations  of  the  past 
year,  are  published  for  the  information  of  naval  officers. 

The  action  at  the  Pagoda  Anchorage,  in  the  Min  Eiver,  furnishes  the 
only  example  of  a  fleet  engagement  since  the  battle  of  Lissa,  and  while  it 
throws  no  additional  light  upon  the  interesting  and  vexed  problem  oj 
Tactics  it  illustrates  the  effect  of  gun  and  torpedo,  and  draws  attention 
to  the  preparations  for  action  on  board  vessels  in  the  French  fleet. 

The  successful  attack  on  two  occasions  by  torpedo  boats  armed  with 
spar  torpedoes  make  it  clear  that  our  only  service  torpedo  is  not  to  be 
wholly  condemned,  even  in  comparison  with  the  Whitehead  whose  field 
of  usefulness  is  much  more  extended. 

The  operations  of  the  United  States  Naval  Brigade  on  the  Isthmus 
of  Panama,  aside  from  the  public  interest  in  the  results  accomplished, 
and  the  landing  of  a  brigade  of  660  officers  and  men  from  the  North 
Atlantic  squadron  on  Gardiner's  Island  for  instruction,  should  direct 
attention  to  the  absolute  necessity  of  a  complete  and  uniform  organiza- 
tion for  landing  parties  and  brigades,  so  that  each  vessel  of  a  squadron, 
or  any  assemblage  of  vessels  from  different  stations,  may  be  prepared 
at  an  hour's  notice,  or  upon  the  display  of  signal,  to  land  its  contingent, 
properly  equipped  and  instructed,  to  take  promptly,  and  without  special 
directions,  its  place  in  the  battalion  or  brigade  formation. 

The  value  of  instruction,  such  as  was  given  on  the  occasion  of  the 
landing  at  Gardiner's  Island,  cannot  be  overestimated. 

The  notes  in  Chaper  IV  present  facts  in  reference  to  the  design  or 
performance  of  vessels  recently  laid  down,  launched,  or  completed,  and 
a  description  of  the  latest  improvements  in  other  implements  of  naval 
warfare. 
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FRENCH  NAVAL  OPERATIONS 


IN    THE 


MIN    RIVER,    CHINA, 


AUGUST,    1884. 


'S 


*■ 


PREFATORY  NOTE. 

To  understand  the  reasons  for  the  bombardment  of  the  arsenal  of 
Foo-Chow,  it  is  necessary  to  go  far  back  in  history.  Before  the  Christian 
era  China  conquered  Tonquin  and  Anam,  but  in  the  fifteenth  century 
the  Anamites  obtained  their  independence,'  although  the  Chinese  have 
always  claimed  sovereignty  since.  In  the  seventeenth  century  the 
French  Jesuits  went  to  Cochin-China,  or  Anam,  to  proselytize,  and  were 
followed  by  traders  and  politicians,  until  toward  the  end  of  the  eight- 
eenth century  France  obtained  a  small  territory  in  Tonquin,  a  province  of 
Anam, in  sovereignty.  This  has  since  grown  steadily.  As  a  result  of  a 
war  between  the  French  and  the  Anamites,  a  treaty  was  made  in  1874 
recognizing  the  protectorate  of  France  over  Anam,  and  the  latter's 
independence  of  China.  In  1880  the  Emperor  of  Anam  claimed  Chi- 
nese assistance  to  put  down  a  rebellion,  thus  acknowledging  Chinese 
sovereignty.  In  July,  1881,  the  French  ministry  asked  a  credit  to 
maintaiu  order  in  Tonquin,  and  in  1882  Captain  Eiviere  was  assigned 
to  the  command  of  an  expedition  to  punish  the  rebels.  The  mandarins, 
however,  were  so  unfriendly  that  Riviere  found  himself  obliged  to  at- 
tack them  and  capture  the  town  of  Hanoi.  This  act  was  disavowed  by 
the  French  authorities,  and  a  period  of  inaction  followed,  during  which 
the  number  of  Chinese  in  the  country  greatly  increased,  and  France 
found  herself  really  opposed  to  the  Chinese  Government.  In  May,  1882, 
a  reconnaissance  of  the  French  was  defeated  and  Riviere  killed.  Troops 
were  sent  from  France  and  placed  under  the  command  of  Admiral 
Courbet,  who  was  also  in  command  of  the  naval  forces.  After  some 
successful  operations  on  the  part  of  the  French,  Anam  submitted  and 
a  treaty  was  made.  This  treaty  left  France  and  China  opposed  as  to 
the  protectorate  of  Anam,  China  being  unwilling  to  yield  her  claims. 
China  had  not  withdrawn  her  troops  from  Tonquin,  and  announced  that 
a  French  occupation  of  certain  towns  garrisoned  by  Chinese  would  be 
cause  of  war.  The  French  did  occupy  these  towns,  but  the  convention 
of  Ticn-Tsin  settled  matters  peaceably.  The  convention  secured  France 
in  her  advantages  and  stipulated  for  the  withdrawal  of  the  Chinese 
troops,  while  Prance  renounced  her  claims  to  an  indemnity.  When  the 
French  expeditionary  troops  were  ready  to  return  home,  a  small  French 

Column  was  sent   forward    to  OCCUpy   LangSOU,  Which  should  have  been 
evacuated  by  the  Chinese.     The  Chinese  had  not    vet   withdrawn  and  a 

light  followed,  upon  which  France  demanded  a  large  indemnity.    This 

was   finally  refused,   and    France  began    a    course  Of   reprisals    without, 

declaring  war  formally.    Tins  brought  about  the  bombardment  <»t*  Foo- 

Chow. 

II 


EXTRACTS  FROM  REPORT  OF  REAR-ADMIRAL  DAVIS. 

*  #  #  #  #  #  •     # 

At  the  time  of  my  last  communication  of  the  18th  instant,  the  French 
and  Chinese  squadrons  were  still  at  Pagoda  anchorage,  awaiting  the 
result  of  pending  negotiations.  On  the  20th  the  news  arrived  that  the 
French  charge'  d'affaires  at  Peking  had  given  the  Chinese  Government 
forty-eight  hours  to  promise  to  pay  the  sum  of  80,000,000  francs  indem- 
nity, otherwise  he  would  haul  down  his  flag  and  negotiations  would  be 
stopped.  It  was  further  reported  that  the  Chinese  had  emphatically 
declared  they  would  not  pay.  • 

ViceAdmiral  Dowell  and  I  had  agreed  to  send  up  more  men  to  Foo- 
Chow  in  the  event  of  an  engagement  at  Pagoda  anchorage,  and  Com- 
mander Barker,  of  the  Enterprise,  had  instructions  to  send  his  at  the 
same  time  that  the  British  went  up.  On  the  morning  of  the  22d  Vice- 
Admiral Dowell  asked  YiceAdmiral  Courbet's  opinion  as  to  the  advis- 
ability of  sending  them  that  morning,  and  was  advised  not  to  lose  that 
morning's  flood-tide.  Vice- Admiral  Courbet  further  stated  that  he  had 
not  as  yet  received  any  instructions  to  commence  hostilities,  but  that 
one  of  his  gunboats,  the  Lynx,  was  at  the  termination  of  the  wire  at 
the  mouth  of  the  river,  and  might  arrive  at  any  moment.  At  1  p.  m. 
our  men  from  the  Enterprise  and  the  British  from  the  Champion,  Sap- 
phire, and  Vigilant  arrived  here.  The  British  landing  force  was  thereby 
increased  to  200  officers  and  men  and  2  howitzers  and  1  Gatling.  The 
Enterprise  sent  a  force  of  90  men,  7  officers,  and  1  Gatling,  increasing 
our  landiug  party  to  a  force  of  165  officers  and  men  and  2  Gatling  guns. 
All  our  men  were  comfortably  quartered  on  board  the  Monocacy,  and 
immediately  upon  arrival  organized.  The  34  marines  were  divided  into 
two  detachments,  and  the  bluejackets  into  three  companies  of  infantry 
and  two  Gatling-gun  crews,  also  a  party  of  8  pioneers,  and  an  ambulance 
party  of  4. 

*  *  #  #  #  #  # 

On  the  morning  of  the  23d  the  French  consul  here  notified  all  his  col- 
leagues that  France  not  having  received  reparation  lor  the  breach  of 
the  Tien  Tsin  treaty  on  the  part  of  the  Chinese  at  Langson,  Vice-Adniiral 

Courbet  had  received  instructions  to  commence  hostilities  in  the  Min 
River,  and  that  he  (the  consul)  had  hauled  down  his  Hag.  I  subse- 
quently learned  that   Vice  Admiral  CoinIm-I  had  sent  a  similar  Letter  t<> 

rice-Admiral  Dowell  and  Commander  Barker,  notifying  them  that  he 

would  commence  hostilities  that  day,  and  requesting  them  to  notify  any 
neutrals  thai  might  he  on  shore. 

i;; 
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The  Vice-Admiral  commanding  in-chief  the  Naval  Divisions  of  Tonkin  and  the  China  $eae  to 
the  oaptain  of  the  American  Corvette  Enterpr\ 

Voi.ta.  Pagoda  Anchorage, 

August  'J2,  1884. 
Sib  :  In  the  absence  of  Admiral  Davis  and  of  any  American  consul  at  Pagoda,  1  have 
the  honor  to  inform  you  that  the  French  Government,  having  been  unable  to  obtain 
from  china  the  reparation  which  it  demanded  on  account  of  the  affair  of  Langson, 
has  ordered  me  to  retaliate  in  the  Min  Rfver.  I  shall  be  indebted  to  you  if  you 
will  warn  the  American  merchantmen  in  harbor  and  also  the  American  residents  at 
Pagoda. 

Receive,  sir,  the  assurance  of  my  most  distinguished  consideration. 

A.  COURBET. 


REPORT  OF  LIEUT.  H.  MORRELL  ON  THE  PREPARATIONS  MADE 
BY  NAVAL  BRIGADE  OF  U.  S.  S.  MONOCACY  AND  ENTERPRISE 
FOR  DEFENSE  OF  AMERICAN  LIFE  AND  PROPERTY  AT  FOO- 
CHOW,  AUGUST,  1884. 


I  have  the  honor  to  make  the  following  report  in  regard  to  the 
preparations  made  for  the  protection  of  American,  English,  and  other 
neutral  property  at  Foo-Chow.  A  plan  of  the  settlement  of  Nantai  is 
appended. 

The  Monocacy  arrived  off  Xantai  on  the  3d  of  August,  and  took  her 
position,  as  indicated  in  the  plan,  abreast  the  custom-house  and  about 
80  yards  from  the  Bund.  The  Euglish  gunboat  Merlin,  430  tons,  with  a 
crew  of  70  men,  under  the  command  of  Lieutenant-Cominander  Brenton, 
If.  X.,  had  arrived  on  the  23d  of  July  and  was  moored  off  Jardine, 
Matheson  &  Co.'s,  about  75  yards  E.  by  N.  of  this  vessel.  There  were 
also  80  men  from  H.  B.  M.  S.  Champion,  with  1  7-pounder  field-piece 
and  1  long  Gatling  gun,  quartered  on  2  cargo-boats  anchored  near  the 
Merlin.  Several  houseboats  were  used  for  the  accommodation  of  the 
officers  in  charge  of  this  detachment. 

I  'reparations  were  at  once  made  for  lauding.  An  officer  was  stationed 
at  the  United  States  consulate  with  an  outfit  for  day  and  night  signals 
and  a  special  code  of  signals  was  prepared  to  facilitate  communication. 
Officers  were  directed  to  acquaint  themselves  with  the  settlements,  par- 
ticularly with  the  routes  to  be  used  and  places  to  be  protected. 

in  the  event  of  an  outbreak  it  was  imperative  that  the  detach- 
ments should  reach  the  different  points  assigned  with  the  leas*  possible 
delay,  and  as  the  streets  were  narrow  and  crooked,  and  provided  with 
barricades  liable  to  be  closed  at  any  moment,  it  was  deemed  necessary 
to  transfer  to  the  shore  whatever  might  retard  the  movement  of  the  men. 
Accordingly  the  Gatling  gun  was  dismounted  and  carried  in  pieces  to 
the  consulate,  and  the  4  signal-men  detailed  to  remain  at  the  consulate 
took  charge  of  it.  The  reserve  and  Gatling  gun  ammunition  was  dis- 
tributed as  follows:  At  Bedge&Co.'s,  1,000  rounds;  at  Russell  &  Co.'s, 
1,000  rounds;  at  consulate,  3,080  for  Gatling  gun  and  1,000  for  rifles; 
at  American  Missionary  Compound,  1,000  rounds.  These  preparations 
were  tnatje  as  juicily  as  possible  to  avoid  alarming  the  natives,  who  had 

been  very  rest  less  since  the  arrival  of  (lie  French  at    Pagoda  anehora^e 

on  the  i  ith  of  July.     Twenty   rounds  of  ammunition  were  issued  to 
each  man.     Eighl  of  the  Catling  gun's  crew  were  armed  with  rifles, 
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provided  with  slings  made  of  canvas;  the  remainder  with  revolvers 
and  cutlasses. 

The  Bluejackets  were  not  supplied  with  knapsacks  and  canteens. 
The  want  of  these  in  actual  service  would  undoubtedly  be  felt,  espe- 
cially the  hitter  as  water  in  this  country  cannot  be  used  without  endan- 
gering health.  The  cartridge-boxes  furnished  were  not  efficient;  the 
leather,  after  a  little  service,  loses  its  stiffness,  and  the  cover  bends  up 
and  the  box  down,  leaving  a  space  large  enough  for  cartridges  to  pass 
through.  In  my  opinion,  this  cartridge  box  should  be  changed  for  an- 
other of  a  better  and  more  reliable  pattern. 

####### 

On  the  22d,  Admiral  Courbet  having  announced  his  intention  of  com- 
mencing hostilities  the  following  day,  the  English  and  American  re- 
enforcements  proceeded  to  Foo-Chow. 

The  Enterprise's  landing  party  numbered  84  men,  organized  as  fol- 
lows:  Lieut.  Commander  G.  M.  Book,  commanding;  Surgeon  H.  N". 
Beaumont;  first  company,  23  men,  Lieut.  H.  Osterhaus,  Ensign  Bohr- 
backer  ;  second  company,  23  men,  Lieutenant  Hodges ;  Gatling  gun's 
crew,  16  men,  Ensign  C.  N.  Atwater;  marines,  18  men,  Ensign  C.  A. 
Gove;  pioneers,  4:  nurse,  1;  stretcher-bearers,  2.  This  body  was  sup- 
plied with  18,000  rounds  of  ammunition.  The  men  were  provided  with 
blankets,  but  not  with  knapsacks  or  canteens.  The  accommodations 
for  this  extra  force  were  ample,  and  had  hammocks  been  provided  the 
men  would  have  been  as  comfortable  as  on  their  own  ship. 

The  Monocacy's  battalion  was  now  reorganized  as  follows :  Lieut.  F. 
AY.  Nichols,  commanding;  Passed  Asst.  Surg.  E.  Norfleet;  first  com- 
pany, 30  men,  Lieut.  H.  Morrell,  Ensign  H.  Kimmell;  Gatling  gun's 
crew,  16  men,  Ensign  J.  H.  L.  Holcombe;  marines,  16  men,  Lieut.  M. 

L.  Wood ;  pioneers,  4 ;  nurse,  1 ;  stretcher-bearers,  2. 

#  *  #  #  #  #      m  * 

In  case  of  landing,  the  Enterprise's  first  company  was  to  occupy  Rus- 
sell &  Co.'s  and  Hedge  &  Co.'s,  with  Lieut.  H.  Osterhaus  at  the  former 
place  and  Ensign  Eohrbacker  at  the  latter.  The  remainder  of  the  force 
was  to  land  at  the  custom's  steps,  abreast  the  ship,  and,  with  Mouocacy's 

battalion  leading,  was  to  advance  by  the  route  marked on 

the  plan,  Plate  I,  to  the  consulate.  One  company  was  then  to  be  de- 
tached and  sent  to  the  Missionary  Compound.  The  marines  and  Gatling 
guns  were  to  defend  the  consulate,  the  rest  forming  a  reserve  to  be  sent 
wherever  required. 

The  English  landing  force  consisted  of  190  men,  and  were  stationed 
as  follows:  30  blue-jackets  at  Jardine,  Mathison  &  Co.'s,  30  at  Bath- 
gate &  Co.'s  hong  near  bridge;  and  at  the  English  consulate,  60  ma- 
rines, 20  blue-jackets,  one  7-pounder,  one  Gatling  gun,  and  one  Gardner, 
with  their  crews,  50  men,  36  of  whom  were  armed  with  rifles. 

Between  Foo-Chow  and  the  mouth  of  the  Min,  according  to  the  Chi- 
nese, 60,000  men  were  stationed  in  the  different  forts  and  camps ;  30,000 
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of  these  were  raised  in  Kwangtung  (Swatow  and  Canton),  Hunan,  and 
Hupeh,  the  remainder  belonging  to  this  province,  Fukien.  These  formed 
as  many  factions  as  there  were  provinces  represented,  and  entertained 
the  mo^t  bitter  feelings  toward  one  another.  They  were,  as  a  general 
thing,  well  armed  and  poorly  disciplined,  and  to  their  friends  a  source 
of  greater  danger  than  to  the  enemy.  Before  the  French  commenced 
operations  it  was  considered  quite  probable  that,  in  the  event  of  a  bom- 
bardment of  the  forts  and  camps,  the  soldiers  on  the  right  bank  of  the 
river  would  make  their  way  in  a  disorganized  and  disorderly  condition 
through  the  settlement  of  ISTantai,  across  the  bridge  to  Foo-Chow,  and, 
after  the  fashion  of  Chinese  braves,  loot  and  commit  other  outrages  on 
the  way.  That  this  was  expected  by  the  people  was  evidenced  by  nearly 
one-half  of  them  fleeing  to  the  mountains. 

It  was  therefore  necessary  to  make  preparations  to  prevent  the  rush 
of  a  mob  across  the  bridge  from  Foo-Chow  and  to  check  any  riot  or  dis- 
order caused  by  troops  during  a  retreat.  Ample  provision  was  made 
to  meet  the  first  emergency,  the  bridge  to  the  southward  of  Chung- 
Chow  being  commanded  by  a  cross-fire  from  Bathgate  &  Co.'s  hong 
near  bridge  and  the  British  consulate,  and  if  necessary  by  an  en- 
filading fire  from  the  hill  about  50  feet  east  of  the  Club,  while  the  Mo- 
nocacy  and  Merlin  controlled  the  bridge  to  the  northward  of  the  island. 
The  second,  however,  was  more  difficult  to  contend  with.  An  orderly 
retreat  could  not  be  opposed,  and  whether  it  would  be  disorderly  or  not 
could  not  be  determined  until  the  fugitives  were  actually  in  the  settle- 
ment. 

The  dispositions  before  mentioned  seemed  the  best  that  could  have 
been  made  with  the  force  at  hand,  in  order  to  exert  the  best  influence 
on  a  rabble. 

The  preventive  measures  taken  and  heretofore  described  having  had 
the  desired  effect  of  preventing  any  outbreak  on  the  part  of  the  mob,  it 
resulted  in  there  being  no  occasion  to  land  men.  By  the  4th  of  Septem- 
ber there  being  no  appearance  of  disorder  and  affairs  having  settled  to 
their  normal  condition,  Vice- Admiral  Dowell  and  Rear- Admiral  Davis 
considered  the  further  display  of  additional  force  unnecessary,  and  the 
re-enforcements  were  ordered  to  rejoin  their  ships. 
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EEPOBT  OF  VICE-ADMIRAL    COUBBET,  COMMANDER-IN-CHIEF  OF  THE 
}UADBON    OF    THE   EXTREME    EAST,  TO  THE  MINISTER  OF  MARINE 
AND   THE  COLONIES. 

Matsu,  September  11,  1884. 

SIR :  I  have  the  honor  to  forward  you  an  account  of  the  operations  carried  out  in 
the  Min  River  by  a  part  of  the  forces  under  my  command. 

On  the  22d,  about  5  p.  m.,  the  order  to  open  fire  was  received  by  telegraph. 

The  following  ships  were  off  the  Pagoda:  The  Yolta  (flying  my  flag),  the  Duguay- 
Trouin,  Villars,  D'Estaing,  Lynx,  Vipere,  Aspic,  and  Nos.  45  and  46,  torpedo  boats. 
The  Chinese  had  assembled  eleven  men-of-war;  that  is,  one  cruiser,  five  transports,  a 
dispatch  boat,  a  dispatch  gun-vessel,  and  three  gunboats.  Besides  they  had  twelve 
large  war-junks,  seven  steam  torpedo  launches,  three  or  four  pulling  torpedo  boats, 
and  some  fire-junks. 

The  Chateau-Renaud  and  the  Saone  were  anchored  at  Quantao,  at  the  Kimpai  Pass, 
with  orders  to  prevent  the  obstruction  of  this  channel,  either  by  the  sinking  of  some 
thirty  stone-laden  junks  which  had  been  collected  there,  or  by  the  sowing  of  torpedoes. 

There  were  also  at  the  Pagoda  anchorage,  but  further  down,  three  English  men-of- 
war,  the  Vigilant  (flag-ship  of  Admiral  Dowell),  the  Champion  and  Sapphire,  the 
American  corvette  Enterprise,  and  some  merchant  steamers  and  sailing  ships. 

The  French  vice-consul  at  Foo-Chow,  whom  I  had  asked  to  come  on  board  the  Volta 
in  good  time,  was  immediately  informed  of  the  Government's  decision,  and  went  up  to 
Foo-Chow  to  haul  down  his  flag  and  warn  the  viceroy  and  the  other  consuls  that  fire 
would  be  opened  the  following  morning.  On  my  part  I  informed  the  English  admiral 
that  evening,  and  the  captain  of  the  Enterprise  early  the  next  morning,  and  asked 
the  English  vice-consul  at  Pagoda  to  warn  the  merchant  ships.  The  greater  part  of 
these  had,  like  the  men-of-war,  already  anchored  outside  the  probable  line  of  fire. 

On  the  morning  of  the  23d  M.  Bezaure  returned,  informing  me  that  his  flag  had 
been  hauled  down ;  that  at  8  a.  m.  the  consuls,  and  at  10  a.  m.  the  viceroy,  would  all 
have  been  warned  of  my  intentions.  This  was  a  mere  formality,  because  on  the  22d 
everyone  knew  that  I  would  open  fire  tho  next  day. 

All  preliminaries  being  arranged,  it  remained  only  to  select  a  favorable  moment  for 
destroying  the  ships  and  war-junks,  and  the  flanking  torpedo  boats,  before  attempt- 
ing anything  else.  The  first  of  the  ebb  was  thought  the  best  time  for  accomplishing 
this  first  object  in  view  of  the  respective  positions  of  the  squadrons,  and  of  having 
to  maneuver  in  a  narrow  channel  where  the  strong  currents  made  movements  diffi- 
cult. As  the  ebb  began  several  hours  after  the  viceroy  and  consuls  were  officially 
warned.  I  set  2  o'clock  as  the  time  for  beginning  operations. 

From  early  morning  the  vessels  on  both  sides  had  their  fires  lit  and  were  ready  to 
slip  and  get  under  way.  While  the  flood  was  making,  from  9.30  to  1.30,  the  Chinese 
were  clearing  for  action  and  getting  ready  to  weigh,  and  several  of  their  torpedo 
boats  ran  down  to  the  Volta,  making  false  attacks,  but  retired  upon  pointing  a  gun 
or  Hotchkiss  at  them.  At  1.45  I  made  signal  to  weigh  and  to  be  ready  to  carry  out 
the  plan  of  attack.     My  plan  was  as  follows: 

Upon  beginning  the  action  the  torpedo  boats  Nos.  45  and  46  were  to  attack  the  Foo- 
Poo  and  Yung-Woo,  being  supported  by  the  port  battery  and  riflemen  of  the  Volta ; 
this  vessel  was  to  open  fire  with  the  starboard  battery  upon  the  war-junks  who  chiefly 
threatened  her.  At  the  same  time  the  three  gunboats,  Aspic,  Vipere,  and  Lynx, 
leaving  the  Volta,  the  torpedo  boats,  the  Foo-Poo,  and  Yung-Woo  on  the  starboard 
side,  were  to  run  up  quicklj  abreast  the  arsenal  and  attack  the  three  gunboats  and 
18 
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three  transports  lying  there.  Four  steam  launches  under  Lieutenant  Lapeyrere  were 
to  protect  the  Volta,  Aspic,  Vipere,  and  Lynx  against  the  Chinese  torpedo  launches. 

The  Duguay-Trouin,  Villars,  and  D'Estaing  were  to  attack,  with  one  battery,  the 
three  ships  near  them,  while  rakiug  the  junks  and  a  battery  of  three  Krupp  guns 
which  commanded  the  arsenal  with  the  other.  Their  armed  steam  launches  were  to 
defend  them  from  the  enemy's  torpedo  boats.  As  soon  as  the  three  vessels  ceased 
firing  the  D'Estaing  was  to  go  to  the  mouth  of  the  little  channel  by  the  custom-house 
to  sink  some  junks  which  were  said  to  be  armed  for  boarding. 

The  plan  was  carried  out  in  every  particular.  All  the  ships  opened  fire  as  the  tor- 
pedo boats  attacked  ;  the  Chinese  replied  immediately.  The  air  was  almost  calm, 
and  for  a  few  minutes  a  cloud  of  smoke  surrounded  the  combatants  and  a  shower  of 
projectiles  whistled  about  them.  As  soon  as  the  smoke  lifted  wre  saw  the  Yung- Woo 
ashore,  having  been  destroyed  by  No.  46,  Lieutenant  Douzans  commanding,  and  sev- 
eral sinking  war-junks;  the  Foo-Poo,  struck  by  No.  45,  Lieutenant  Latour  command- 
ing, but  less  seriously  hurt,  was  still  resisting.  The  other  ships  seemed  already 
greatly  damaged. 

The  Fei  Yuen,  Chi-au,  and  Chuen-Wei,  dismasted  and  on  fire  by  the  shells  of  the 
Duguay-Trouin,  Villars,  and  D'Estaing,  were  drifting  with  the  tide;  they  grounded, 
and  then  sank  some  miles  down  the  river.  A  little  later  the  same  end  befell  the  two 
alphabetical  gunboats. 

After  the  first  set-to  the  fire  sensibly  slackened,  and  our  well-jiointed  guns  soon  de- 
stroyed the  Chinese  fleet. 

Owing  to  the  light  draught  of  the  Yung-Pao  and  Yei-Sing,  these  boats  ran  up  the 
river  where  our  gunboats  could  not  follow  them.  Their  injuries,  however,  were  such 
that  both  of  them  grounded  and  afterward  sank.  This  was  the  end  of  the  Chinese 
squadron. 

Our  gunboats  now  gave  their  attention,  first  to  the  ships  lying  at  the  arsenal  and 
then  to  the  arsenal  itself,  while  the  other  ships  silenced  the  batteries  at  the  arsenal 
and  at  the  Pagoda  on  the  island  of  Losing. 

The  Triomphante  arrived  a  little  after  2  and  anchored  below  Pagoda,  opening  fire 
upon  points  within  range,  but  principally  upon  the  Pagoda  batteries.  By  a  shell 
from  thence  two  men  of  the  Volta  were  killed,  and  my  flag-lieutenant,  M.  Ravel,  and 
three  men  were  wounded. 

The  torpedo  boats  which  had  armed  the  day'preceding  and  on  the  morning  of  the 
action  had  been  threatening  us  disappeared  just  before  its  commencement  and  sought 
refuge,  some  up  the  river  and  others  in  the  channel  of  the  custom-house.  Lieutenant 
Lapeyrere  tried  in  vain  to  reach  them,  and  then  turned  his  boats  upon  the  Foo-Poo, 
which  would  probably  have  succeeded  in  getting  up  the  river.  He  took  her  by  board- 
ing, and  uau  her  aground  below  the  anchorage,  wrhere  she  sank. 

Late  in  the  afternoon  our  armed  boats  dislodged  the  torpedo  boats  sheltered  in  the 
little  custom-house  channel,  and  at  the  same  time  they  destroyed  the  junks  and 
sampans  which  seemed  t<»  be  prepared  as  lire-ships. 

Foreseeing  that  the  Chinese  would  attempt  to  surprise  us  during  the  night  with 
their  remaining  fire-ships,  1  caused  my  ships  to  anchor  at  such  a  distanoe  as  to  allow 
tin  in  time  to  weigh  and  save  themselves. 

These  precautions  were  also  necessary,  as  the  burning  hulks  of  the  destroyed  ships 
ascended  with  the  Hood  and  drifted  out  again  with  the  ebb.  There  was  also  reason  to 
expect  torpedo  boats,  and  they  did  appear.  The  night  of  the  23d-241  h  was  one  of  con- 
stant alarms;  mosi  of  the  vessels  bad  to  weigh  three  or  four  times.  Nevertheless, 
the  attempts  of  the  Chinese  resulted  unfavorably  for  them.  About  ;>  p,  m.,  at  the 
eu<i  of  i  he.  ebb,  the  Chueu-Hung,  flred  by  our  shell,  was  shoved  toward  our  anohorage 
by  i  wo  large,  junks,  manned  by  some  thirty  men.  A  tew  shot  from  the  D'Estaing,  our 
picket  ship,  sank  the  junks  with  their  crews,  but  the  transport  continued  to  drift 
with  the  current,  threatening  in  succession  s<  lels. 

On  the  24  th  my  first  object  was  to  finish  the  deal  I  notion  of  the  junks  and  of  tha 
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burning  fire-ships  which  lay  in  the  custom-house  hay  and  above  the  arsenal.    Two 

divisions  of  boats  wen-  sent  for  this  purpose,  one  in  charge  of  M.  l'eyronnet  and  tin- 
other  of  M.   Lapeyrere. 
1  weighed  with  the.Volta  and  the  three  gunboats  to  support  the  second  division, 

and  also  to  complete  the  destruction  of  the  arsenal. 

By  the  afternoon  our  ^kilogram  shells  had  destroyed  all  that  they  were  equal  to 
attempting.  The  direct  fire  upon  the  offices,  shops,  and  a  cruiser  building  did  much 
damage,  bul  not  all  that  I  wished.  With  guns  of  14  centimeters  it  was  impossible 
to  do  more. 

The  foundry,  designing  office,  and  office  of  precision  were  considerably  injured. 
The  hull  of  the  cruiser  was  peppered  with  holes,  but  this  caliber  (14  centimeters) 
was  not  large  enough.  1  should  have  had  24  centimeters,  or  at  least  19  centimeters; 
in  other  words.  I  needed  the  Triomphante  or  the  Duguay-Trouin,  but  the  pilots  de- 
clared it  impossible  to  bring  them  within  range  even  for  an  hour  before  and  after  high 
water,  and  soundings  made  by  M.  Renand  with  this  object  in  view  confirmed  their 
statement. 

On  the  morning  of  the  25th  I  confined  myself  to  taking  by  assault,  with  the  landing 
parties  of  the  Duguay-Trouin  and  Triomphante,  the  battery  of  three  Krupp  guns  at 
Pagoda.  Its  garrison  abandoned  it  upon  the  approach  of  our  people,  but  we  soon  saw 
a  great  number  of  troops  descending  from  the  neighboring  heights.  The  fire  from 
our  boats  and  some  14-centimeter  shell  kept  them  beyond  the  sandspit  which  at 
half-tide  joins  the  island  of  Losing  to  the  mainland.  At  10  a.  m.  the  boats  and  land- 
ing parties  returned,  bringing  the  three  guns. 

Nothing  more  could  be  done  at  Pagoda  with  the  means  at  our  disposal.  I  left  the 
Volta  and  hoisted  my  flag  on  the  Duguay-Trouin.  After  the  men's  dinner  all  the 
squadron  weighed  in  order  to  destroy  the  forts  on  the  river. 

At  1.30  we  anchored  above  Cuding  Island  and  cut  the  telegraph  line  which,  con- 
nects all  the  forts  with  the  arsenal  and  with  each  other.  The  next  step  was  to  destroy 
a  casemate  battery  armed  with  an  Armstrong  21^-centimeter  gun  (No.  12  fort),  which 
commands  the  Mingan  Pass.  Only  the  guns  of  the  Duguay-Trouin  and  Triomphante 
were  heavy  enough  to  be  effective,  but  in  less  than  an  hour  the  fort,  being  taken  in 
rear,  was  much  damaged,  and  the  guns  on  Cuding  Island  were  silenced.  A  few  well- 
pointed  14-centimeter  shell  convinced  me  they  were  abandoned. 

The  landing  parties  of  the  Villars  and  D'Estaing,  under  M.  Sango,  were  sent  ashore 
to  support  some  torpedo  men  who  were  ordered  to  destroy  the  Armstrong  gun  with 
gun-cotton.  Strong  eddies  in  the  river  and  the  insufficiency  of  our  steam  launches 
made  it  difficult  to  put  these  parties  ashore,  but  the  Chinese  did  not  think  of  disturb- 
ing them,  and  at  nightfall  they  all  returned. 

The  next  day,  the  26th,  the  other  batteries  of  the  Mingan  Pass  were  attacked.  The 
Duguay-Trouin  and  Triomphante,  although  giving  most  of  their  attention  to  the  five 
casemated  batteries,  delivered  several  very  effective  broadsides  against  the  other- 
works.  The  Mingan  battery  made  some  resistance,  but  the  shells  of  the  Villars  and 
D'Estaing  soon  disabled  it,  after  which  a  party  of  torpedo  men,  supported  by  a  land- 
ing party  under  M.  Le  Pontois,  destroyed  the  guns. 

The  work  was  scarcely  finished  when  a  brisk  musketry  fire  broke  out  from  the 
neighboring  heights  where  is  the  house  of  the  Tao-Tai-Fan,  in  charge  of  the  river 
defenses.  Our  boats  promptly  replied,  and  were  aided  by  some  14-centimeter  shells 
and  a  few  rounds  from  the  Hotchkiss  guns  of  the  Villars  and  D'Estaing,  which  dis- 
persed the  enemy. 

At  the  same  time  the  Volta  and  the  three  gunboats  which  had  anchored  near  the 
Cuding  forts  supported  another  party  of  torpedo  men  and  landing  party  under  Lieu- 
tenant Fontaine,  who  was  ordered  to  destroy  the  magazines  and  guns  of  this  fort. 
As  on  the  day  before,  the  party  was  not  disturbed. 

The  Duguay-Trouin  and  Triomphante  destroyed  the  other  batteries,  noticeably  one 
of  the  casemated  ones  on  the  right  bank,  protected  by  fifteen  thicknesses  of  2-centi- 
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meter  plates  solidly  fastened  together  (No.  10  fort).  The  garrisons  of  these  forts  aban- 
doned them  and  fled  to  the  neighboring  mountains,  whence  those  who  showed  them- 
selves were  dislodged  by  our  small  arms  and  Hotchkiss  guns. 

Before  night  our  torpedo  men  had  destroyed  the  six  guns  in  casemates  on  the  left 
bank  and  two  of  those  on  the  right  bank.  The  next  morning  the  rest  were  destroyed, 
but  that  required  some  hours,  so  that  we  could  not  weigh  before  the  tide  turned 
flood,  or  about  1  p.  m. 

About  2.30  all  the  ships  had  joined  the  Chateau-Renaud  and  the  Saone,  above  the 
Kimpai  Pass,  where  they  had  been  on  the  lookout.  This  was  easy  enough  in  the  day- 
time, but  offered  considerable  difficulty  at  night. 

They  had  to  leave  their  anchorage  off  Quantao  and  send  out  picket  boats,  making 
great  use  of  the  electric  search  light,  but  they  were  successful.  The  stone-laden  junks 
were  collected  under  the  right  bank  and  the  raft  for  completing  the  obstructions  was 
grounded  on  the  other  side. 

Captain  Boulineau  made  all  the  preparations  for  destroying  the  junks,  aud  his 
boats,  supported  by  the  Vipere  and  Aspic,  undertook  the  operation.  The  intrenched 
camp  at  Kimpai  opened  a  sharp  musketry  fire,  but  did  not  succeed  in  preventing  the 
destruction  of  the  junks,  which  were  all  sunk  or  burnt  by  6  o'clock.  Lieutenant 
Bouet-Villaumez  was  killed  here  and  Sub-Lieutenant  Charlier  and  several  men  of  the 
Vipere  were  wounded. 

At  the  same  time  the  cruisers  bombarded  the  camps  in  sight,  and  the  Duguay- 
Trouin  and  Triomphante  ran  down  below  the  Middle  Ground  to  reconnoiter  the  defen- 
sive works  and  begin  the  attack.  Upon  their  approach  two  batteries  of  14-centimeter 
guns,  recently  erected  to  rake  the  channel,  opened  fire.  In  less  than  half  an  hour 
these  batteries  were  silent,  but  they  were  not  dismounted,  and  this  was  put  off  till 
the  next  day,  as  it  was  then  necessary  to  go  above  the  Middle  Ground  to  find  a  con- 
venient anchorage  for  the  night.  Putting  aside  the  safety  of  the  ships,  I  had  to  con- 
sider that  of  the  crews,  as  had  I  remained  at  the  open  part  of  the  pass,  close  to  the 
left  bank,  commanded  by  the  hills,  the  enemy's  sharp-shooters  would  have  caused  me 
serious  losses.  We  perceived  on  the  following  day  that  our  piecautions  had  not  been 
excessive. 

On  the  2bth,  at  4  a.  m.,  the  Duguay-Trouin  and  Triomphante  weighed  anchor,  and 
at  daylight  opened  fire  on  the  two  batteries  attacked  the  previous  day.  These  replied 
at  first  with  some  vigor,  but  they  did  not  last  long.  The  Chinese  preferred  to  depend 
Chiefly  on  small-arm  fire,  but  the  ground  was  remarkably  favorable  to  that  mode  of 
fighting'. 

On  the  right  bank  earthen  walls  about  breast  high  with  loop-holes,  and  on  the 
left  bank  bushes  and  tin;  village  of  White  Fort  fort  gave  shelter. 

Our  14-centimeter  and  Hotchkiss  guns  slowly  dislodged  them.  We  saw  them  run 
toward  the  camp  of  Kimpai  on  the  other  slope  of  the  mountain.  A  lucky  shell  blew 
up  the  magazine  and  completed  their  disorder.  At  first  the  village  on  the  left  hank 
offered  thou  a  refuge,  but  they  were  soon  driven  out  by  the  flames. 

All  this  time  the  heavy  guns  were  breaching  the  battery  proteoted  with  15-oenti- 

meter  armor  and  the  casemate  battery  of  the  White  Fort,  and  dismounted  all  the 

neighboring  guns  mounted  in  barbette,  of  which  the  principal  was  a  21-centimeter 

Krupp  gun  commanding  the  seaward  approaches.     1  finished  the  work  by  bursting 

us  with  gun-col  ton. 

On  the  light  hank  we  destroyed  half  a  dozen  pieces,  but  the  inusketn  lire  from  the 
heights  of  .Kimpai  recommenced,  to  which  we  replied,  without  Bueoeeding  in  subduing 

it  ent  iiely. 

deg  this  the  landing  places  on  the  left  hank  were  sown  with  eleelrical  torpedoes 
of  which  we  could  not  find  t  he  wires.      The  Ti  ioiiiphiinte  exploded  fcwo  01  three  with 

her  Hotcbkise  guns.    <  >ur  landing  parties  would  certainly  have  Buffered  greatlj  here, 
and  the  results  to  he  obtained  by  tbem  not   being  worth  the  probable  loss,  1  decided 
■  Mi.    on  the  left  bank  there  still  remained  battel  and  6  and  ton  No.  i 

to  be  dismounted. 
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No.  5  battery  seemed  abandoned,  and  after  a  few  shots  I  sent  to  destroy  its  guns 
The  work  was  Interrupted  by  a  few  chance  shots  from  No.  6,  which  was  out  of  effect- 
ive range,  bnt  at  the  same  time  a  largo  body  of  soldiers  came  down  from  No.  2  fort 
and  caused  us  some  loss.  Captain  Sango,  in  command- of  the  party,  was  wounded, 
and  two  officers  and  eight  men  who  could  not  rejoin  their  comrades  sheltered  them- 
selves behind,  the  sides  of  a  steamer  which  was  ashore  in  the  vicinity.  Our  shells  soon 
cleared  the  ground.  I  sent  the  Aspic  and  Lynx  to  anchor  to  the  east  of  No.  5  battery, 
where  they  swept  the  valley  leading  to  No.  2  fort.  Under  this  cover  an  armed  boat 
brought  back  uninjured  the  party  that  had  been  cut  off.  At  the  same  time  the  inter- 
rupted work  of  the  previous  day  was  finished  by  destroying  the  three  guns.  Battery 
No.  6  and  fort  No.  1  were  still  uninjured,  but  they  caused  me  no  uneasiness,  as  I  was 
sure  of  dismounting  their  guns  without  difficulty. 

The  evening  of  the  28th  we  reached  an  obstacle  which,  by  the  best  authority  ob- 
tainable, might  be  very  serious.  For  a  long  time  a  line  of  rafts  had  been  lying  be- 
tween Pass  Island  and  Salamis  Island,  but  so  as  to  leave  a  passage  on  this  side.  The 
pilots  said  these  rafts  had  electric  torpedoes  on  board.  We  found  them  in  the  same 
position  as  a  month  before  and  the  channel  seemed  as  clear  as  ever  it  was. 

Nevertheless  we  saw  some  buoys  recently  laid  down,  and  on  the  25th  a  German 
steamer,  carrying  troops,  had  been  warned  not  to  approach  without  a  pilot  from  Kim- 
pai,  and,  from  various  sources,  I  had  reason  to  fear  the  presence  of  torpedoes.  It  was 
necessary  to  make  sure  of  this  before  trying  to  cross  the  line,  no  matter  what  time 
should  be  consumed.  Besides,  from  the  place  where  the  Duguay-Trouin  and  Triom- 
phante  were  lying,  I  was  in  telegraphic  communication  with  Sharp  Peak,  as  the  gun- 
boats could  take  the  channel  south  of  Salamis  at  high  tide,  and  so  I  sent  the  Aspic  to 
carry  dispatches  and  (by  request  of  the  English  admiral)  to  protect  the  cable-house 
against  pirates 

The  night  of  the  28th-29th  our  boats  dragged  the  channel  for. torpedoes  and  exam- 
ined the  rafts. 

This  double  task  was  ably  done  by  Lieutenants  Champion  and  Merlin,  the  torpedo 
officers  of  the  Duguay-Trouin  and  Triomphante. 

The  rafts  only  supported  chains,  making  an  extensive  barrier,  but  one  that  would 
have  given  us  little  trouble  to  destroy.  The  new  buoys  seemed  to  be  fishermen's,  and 
the  dragging  gave  no  cause  to  suspect  torpedoes.  The  29th,  at  the  first  of  the  flood,  the 
Duguay-Trouin  anchored  to  the  east  of  the  rafts,  in  a  favorable  position  for  bombard- 
ing No.  6  battery  and  of  forts  Nos.  1  and  2.  At  the  same  time  the  other  ships  of  the 
squadron  came  out  of  the  river,  and  the  greater  part  of  them  reached  the  anchorage 
of  Mat sii  on  that  tide.  When  all  had  got  by  K^mpai  Pass  the  Triomphante  weighed  in 
her  turn  and  anchored  near  the  Duguay-Trouin.  Two.hours  later  not  a  single  gun 
of  the  enemy  could  be  served.  The  Chinese,  who  were  certainly  very  careful  of  their 
troops,  had  scarcely  tried  to  return  the  fire.  At  this  time  the  Galissoniere  arrived, 
having  been  detained  at  Keelung  by  a  heavy  gale,  which  prevented  her  from  arriving 
in  time. 

The  25th,  as  soon  as  he  could  get  a  pilot,  Admiral  Lespes  came  up  to  the  anchorage 
of  Woga,  where  he  hoped  to  engage  the  wrorks  of  Kimpai,  but  the  narrow  channel 
and  swift  current  prevented  him  from  engaging  more  than  his  port  turret-gun,  while 
he  was  threatened  by  several  batteries,  and  after  a  few  shots  he  thought  it  necessary 
to  seek  a  more  favorable  position. 

While  the  Galissoniere  was  shifting  her  berth  she  was  struck  on  the  port  bow  by  a 
21-centimeter  shell  from  the  barbette  battery  of  the  White  Fort,  which  pierced  the 
plating,  killing  one  man  and  wounding  several. 

On  the  30th,  toward  evening,  the  Duguay-Trouin,  Gallissoniere,  and  Triomphante 
arrived  at  Matsu.  The  Aspic  alone  remained  at  Sharp  Point  to  guard  the  telegraph 
line  until  an  English  gunboat,  wThich  had  been  ordered  from  Hong-Kong,  should  re- 
lieve her. 

We  have  suffered  severely:  Ten  killed  (including  an  officer)  and  48  wounded  (in- 
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eluding  6  officers).  As  for  the  Chinese,  it  is  impossible  to  estimate  their  lossf s  with 
any  precision.  To  the  first  estimate,  inspired  by  the  terror  of  the  first  days,  has 
succeeded  a  more  reasonable  oue  of  from  2,000  to  3,000  killed  and  wounded. 

The  ships  of  the  squadron  are  engaged  in  various  repairs,  in  overhauling  engines, 
and  in  coaling. 

The  Nive  brings  supplies  to  last  until  November  15. 

This,  sir,  is  a  summary  account  of  the  events  of  a  fatiguing  week.  I  am  happy  in 
telling  you  that  officers  and  crews  can  never  do  better  in  similar  circumstances  than 
these  have  done. 

During  the  month  before  I  had  the  pleasure  of  seeing  with  what  energy  they  sup- 
ported the  fatigues  of  a  continual  lookout,  at  quarters,  and  with  steam  up.  They 
knew  an  action  was  at  hand  and  waited  for  it  with  secret  impatience  and  full  confi- 
dence in  the  result. 

The  brilliant  work  of  the  23d  justified  all  our  expectations.  Although  the  work  of 
the  succeeding  days  was  of  a  less  exciting  nature  the  general  ardor  was  not  relaxed 
until  the  last  Chinese  gun  was  dismounted. 

I  am  proud  to  command  officers  and  men  animated  by  so  high  a  love  of  country. 
France  may  expect  anything  from  their  bravery  and  devotion. 
With  profound  respect,  I  am,  sir,  your  obedient  servant, 

A.  COURBET. 


REPORT  OF  THE  ACTION  BETWEEN  THE  FRENCH  AND  CHINESE 
FLEETS  AT  PAGODA  ANCHORAGE,  MIN  RIVER. 


By  Lysut.  H.  Osterhaus,  U.  S.  Navy. 


On  August  23, 1884,  the  negotiations  between  France  and  China  having 
failed,  Vice-Admiral  Courbet,  commanding  the  French  forces  in  Chinese 
waters,  was  directed  by  his  Government  to  make  reprisals  on  the  Min 
feiver.  In  anticipation  of  this  event,  the  French  fleet  had  taken  an 
anchorage  off  Pagoda  Point  for  more  than  a  month,  and  had  made  all 
preparations  for  commencing  hostilities. 

Pagoda  anchorage  is  off  the  point  of  the  same  name,  about  25  miles 
above  the  mouth  of  the  Min  Eiver,  and  12  miles  below  Foo-Chow  City. 
It  is  the  usual  anchorage  for  all  vessels  of  deep  draught.  The  river  here 
makes  a  sharp  turn  and  is  abont  half  a  mile  wide,  but  the  channel  is 
barely%  200  yards  wide.  A  short  distance  above  the  point,  on  the  left 
bank,  Ma-moi  arsenal  is  situated,  at  the  foot  of  Ma-moi  hill.  This  ar- 
senal was  built  by  the  French  for  the  Chinese  Government,  and  for 
many  years  was  controlled  and  operated  by  Frenchmen  employed  for 
that  purpose.  Its  equipment,  outfit,  and  machinery  were  all  procured 
from  France  at  a  very  great  cost. 

To  protect  this  valuable  property  and  to  resist  an  attack  of  the  French 
fleet  a  Chinese  fleet  of  eleven  vessels  was  stationed  in  the  river;  but, 
with  the  exception  of  two  old  stone  forts  and  a  field  battery  on  Losing 
Island,  no  fortifications  were  constructed  on  the  surrounding  command- 
ing hills. 

Upon  the  Chinese  fleet,  therefore,  devolved  the  protection  of  the  ar- 
senal. This  fleet  was  composed  of  the  following  vessels:  The  Yung-AYoo, 
a  full-rigged  corvette,  commanded  by  Captain  Chang  Sing,  the  senior 
Officer  afloat;  the  Yung-Pao  and  Chuen-Ifung,  transports  J  the  Chang 
Sneng  and  Fan-Sheug,  gunboats,  carrying  1  is  ton  Armstrong  M.  I.. 
rifle;  the  Foo-Poo,  Chi-an,  Fei-Yuen,  Chuen-Wei,  and  Fah-Shing,  gun 
,  and  the  Yej-Sing,  a  small  vessel  used  as  a  practice  \cssel  for  cade! 
engineers,  and  carrying  .'>  small  brass  guns. 

In  addition  to  these  vessels,  about  a  dozen  war-junks,  armed  with 
small,  obsolete  cannon,  and  manned  with  large  crews,  were  moored  close 

inshore.    These  were  to  be  used  in  carrying  some  of  the  French 
scls  by  boarding.     Also  a  number  of  (Ire-junks  were  In  readiness  to  be 
sent  down  among  the  French  fleet. 
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The  fortifications  to  assist  the  fleet  were  obsolete  works  of  masonry, 
situated  on  Losing  Island ;  one  on  Pagoda  Hill,  just  to  the  eastward  of 
the  tower,  and  the  other  just  below  the  first,  close  to  the  water.  The 
former  had  14  obsolete  guns,  about  10-pounders,  mounted  on  wooden 
carriages;  the  latter  had  6  guns  of  larger  caliber,  and  equally  worth- 
less. Besides  these  an  earthwork  mounting  3  field- pieces  had  been 
thrown  up  on  Pagoda  Hill  commanding  the  lower  reach  of  the  anchor- 
age. A  visit  to  these  works  after  the  action  plainly  showed  that  they 
played  no  part  in  it,  and  were  probably  deserted  at  the  first  discharge 
of  the  heavy  guns  of  the  French  fleet. 

The  destruction  of  the  arsenal  as  well  as  the  protecting  fleet  was 
the  object  of  the  French  admiral.  With  this  end  in  view  he  had  an- 
chored his  fleet  in  a  commanding  position  around  Pagoda  Point.  The 
fleet  consisted  of  the  Yolta,  temporary  flag-ship,  Triomphante,  Duguay- 
Trouin,  Yillars,  D'Estaing,  Vipere,  Aspic,  and  Lynx.  In  addition  to 
these  vessels  two  modern  steel  torpedo  boats  of  high  speed  were  at 
hand. 

Besides  these  vessels  the  admiral  had  the  following  vessels  of  his 
command  in  the  vicinity :  the  Chateau-Renaud,  anchored  lower  down 
the  river  between  Kimpai  and  Mingan  Passes,  the  Bayard,  regular 
flag-ship,  the  Galissonniere,  flagship  of  Rear-Admiral  Lespes,  division 
commander,  the  gunboat  Lutin,  and  the  transport  Saone,  converted  into 
a  gunboat,  were  lying  opposite  the  mouth  of  Min  River,  off  the  island 
of  Matsu,  the  base  of  operations  of  the  French. 

For  more  than  a  month  the  French  and  Chinese  fleets  had  been 
anchored  within  short  range  of  each  other  stripped  for  battle.  During 
every  day  of  this  time  the  preparations  of  the  different  vessels  were 
perfected.  The  French  vessels  had  been  cleared  for  action  by  striking 
light  masts  and  yards,  sending  down  yards  on  the  main  and  mizzen 
masts  and  landing  them  across  the  rails  and  on  deck ;  mounting  ma- 
chine guns,  the  Hotchkiss  revolving  cannon,  on  the  lower  mast-heads, 
in  the  tops,  and  along  the  rail ;  by  constructing  sheet-iron  shields  and 
bulwarks  of  chain,  rope,  and  canvas  to  protect  exposed  parts  of  ship 
and  the  crews,  having  chain  ready  for  slipping,  kedges  slung  on  the 
quarters  with  springs  bent,  temporary  torpedo  launches  rigged  and 
ready  alongside  each  vessel,  and  steam  up  to  move  at  any  moment. 
Each  of  the  larger  boats  of  the  vessels  had  a  machine  gun  mounted, 
and  when  the  ships  went  into  action  all  the  davit  boats  were  lowered 
to  the  water's  edge. 

The  vessels  were  anchored  in  the  following  order :  The  flag-ship  Yolta 
above  the  point  with  the  Pagoda  bearing  about  east,  the  Vipere,  Aspic, 
Lynx,  Duguay-Trouin,  Villars,  and  D'Estaing  below  the  flag-ship  in  the 
order  named.  The  Triomphante  only  arrived  a  short  time  before  the 
action  commenced  and  took  her  station  below  and  near  the  D'Estaing. 
The  two  torpedo  boats  were  anchored  close  to  the  flagship,  with  steam 
up  and  torpedoes  rigged.     All  the  crews  of  the  vessels  were  consider- 
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ably  strengthened  by  details  from  the  ships  outside.  All  the  gnus  were 
manned  so  as  to  fight  both  sides.  With  the  exception  of  the  Volta,  all 
the  vessels  were  of  modern  construction,  and  carried  heavy  batteries 
of  modern  breech-loading  rifles  of  French  pattern.  These  guns  varied 
in  caliber  from  4 J  to  9|  inches.  The  whole  number  of  guns  of  the  fleet 
was  71,  with  a  broadside  of  43  guns  throwing  over  2,300  pounds  of 
metal. 

Each  vessel  had  one  or  more  guns  mounted  to  fire  directly  ahead  or 
astern,  and  in  the  four  smaller  vessels,  the  Volta,  Aspic,  Vipere,  and 
Lynx,  the  batteries  were  mounted  on  pivot  carriages,  to  be  fought  on 
either  side.  Each  vessel  carried  four  or  more  Hotchkiss  revolving  can- 
non. The  larger  vessels  had  two  mounted  in  each  top  and  the  smaller 
vessels  one.  In  the  latter  a  platform  was  built  around  the  lower  mast- 
head, on  which  the  guns  were  mounted.  Besides  these  each  vessel  had 
at  least  four  of  these  guns  mounted  along  the  rail,  generally  one  on  each 
bow  and  quarter.  The  tops  were  protected  by  iron  shields,  as  were  also 
the  guns  along  the  rail.  Evidently  the  vessels  outside  were  stripped  of 
their  machine  guns  to  strengthen  those  that  took  part  in  the  action. 

The  vessels  of  the  Chinese  fleet  were  also  of  modern  construction,  but 
of  lighter  build,  except  the  Yung- Woo,  which  was  a  fine  corvette,  built 
at  the  Mamoi  arsenal  and  carrying  a  good  battery.  All  the  vessels 
were  built  in  China,  mostly  at  the  Foo-Chow  arsenal.  The  two  smaller 
gunboats  were  built  at  Hong-Kong,  after  the  model  of  the  Alpha-Beta 
gunboats  built  by  Sir  William  Armstrong:,  but  they  carried  only  18-ton 
guns.  This  fleet  carried  but  45  guns,  3  of  which  were  small  brass  can- 
non and  of  little  use.  Therefore  the  French  guns  outnumbered  them 
nearly  two  to  one.  These  Chinese  guns  were  of  the  Whitworth,  Arm- 
strong, and  Vavasseur  types,  muzzle  and  breech  loading,  and  varied  in 
caliber  from  40-pounders  to  18-ton  guns.  Each  vessel,  with  the  excep- 
tion of  the  two  transports  and  the  Yei  Sing,  carried  a  pivot  gun  abaft 
the  foremast.  The  Yung- Woo  and  the  two  mosquito  boats  were  the 
only  vessels  that  had  a  directly-ahead  fire.  The  former  also  had  a  gun 
mounted  to  fire  directly  astern.  The  Chinese  fleet  could  tire.  23  guns  in 
broadside.  It  carried  no  machine  guns,  and  during  the  action  the  want 
of  them  was  sadly  felt.  The  officers  of  the  fleet  recognized  the  utility 
of  these  arms  and  bad  applied  for  them,  but  they  were  refused  on  some 
absurd  pretext. 

This  fleet  was  disposed  as  follows:  The  Chi-an,  Fei-Yuen,  and  Chuen- 
Wei  were  anchored  in  the  lower  reach,  off  the  custom-house,  on  the  right 
shore,  abreast  of  the  larger  vessels  of  the  French  fleet.  The  other  vessels 
were  lying  in  the  upper  reach  above  the  Volta;  the  Yung- Woo  within 
200  yards  of  her.  The  ships  were  cleared  for  net  ion  in  a  similar  man- 
ner to  those  of  the    French  as  far  as  tiie  means  at    hand  would   permit. 

The  fleet  was  under  the  disadvantage  of  orders  from  the  Government 
at  Pekin  to  act  entirely  on  the  defensive. 

Snch  was  the  condition  and   disposition  of  the  two  fleets  <>n  the  day 
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of  action.  No  one  who  saw  them  lying  so  close  together,  stripped  for 
battle,  could  have  a  doubt  as  to  the  issue  of  an  action  between  them, 
and  yet  no  one  was  altogether  prepared  for  the  scene  of  that  day. 

The  French  commander-in-chief  had  given  due  notice  to  all  the  foreign 
vessels  as  to  the  time  of  commencing  hostilities.  ■  His  plans  were  all 
made,  and  all  his  commanding  officers  had  received  their  instructions, 
and  were  ready  to  begin  the  battle  as  soon  as  the  signal  was  made.  The 
officers  and  crews  of  his  fleet  were  anxious  for  the  preconcerted  signal 
to  open  fire,  and  when  it  was  made  on  the  afternoon  of  the  23d  of 
August  their  response  came  quickly.  The  admiral  selected  the  begin- 
ning of  the  ebb  tide  as  the  best  hour  to  open  fire.  The  Chinese  vessels 
above  his  ship,  not  having  anticipated  him  by  dropping  a  kedge  astern, 
presented  their  sterns  to  the  bow  guns  of  the  French  ships,  and  had  to 
turn  partially  before  they  could  bring  their  guns  to  bear. 

The  signal,  the  discharge  of  a  machine  gun  in  one  of  the  tops  of  the 
Lynx,  was  given  at  1.56  p.  m.,  and  was  answered  immediately  by  the 
batteries  and  machine  guns  of  all  the  French -vessels.  The  Yung- Woo 
replied  at  once  with  her  stern  guu,  and  the  other  vessels  as  soon  as 
they  could  bring  their  guns  to  bear.  The  action  at  once  became  gen- 
eral and  the  scene  was  soon  enveloped  in  a  dense  smoke.  At  the  signal 
the  two  torpedo  boats  launched  out  on  their  errand  of  destruction.  The 
admiral  in  his  flag-ship,  with  the  Lynx,  Aspic,  and  Vipere,  slipped  and 
moved  up  against  the  Yung- Woo  and  the  vessels  lying  above  him.  To 
the  Yillars,  Duguay-Trouin,  and  D'Estaing,  assisted  by  the  Triomphante, 
which  came  into  action  shortly  after  it  began,  was  allotted  the  destruc- 
tion of  the  three  gunboats  anchored  abreast  of  them  and  in  silencing 
the  works  on  Pagoda  Point. 

The  Triomphante,  which  had  been  discovered  coming  in  about  1.30 
13.  m.,  opened  fire  with  her  bow  gun  when  about  a  mile  oft',  and  stood 
up  to  her  station  off  the  custom-house  and  near  the  D'Estaing. 

Four  minutes  from  the  commencement  of  the  action  a  heavy  explo- 
sion told  the  successful  work  of  the  torpedo  boat  detailed  to  destroy 
the  Yrung-Woo.  In  this  short  time,  and  before  the  Wing- Woo  was 
fairly  in  action  and  had  brought  her  guns  to  bear,  the  torpedo  had  done 
its  deadly  work  and  had  destroyed  this  fine  vessel.  The  officer  in  charge 
of  the  torpedo  boat  had  successfully  placed  a  torpedo  under  her  counter 
while  she  was  in  the  act  of  turning.  It  nearly  blew  her  out  of  water, 
and  the  vessel  soon  sank,  on  fire  fore  and  aft,  a  total  wreck.  Many  of 
her  officers  and  crew  perished.  She  lies  close  inshore,  100  yards  above 
the  point. 

The  torpedo  boat  dropped  down  the  river  out  of  action,  her  com- 
mander and  one  of  her  crew  having  been  wounded,  probably  by  one  of 
the  French  machine  guns. 

Soon  the  whole  scene  was  enveloped  in  smoke,  nothing  could  be  ob- 
served, and  the  effect  of  the  incessant  discharge  of  the  heavy  guns  and 
machine  suns  was  deafening.     In  about  fifteen  minutes  the  fire  slack- 
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ened  and  as  the  smoke  rose,  the  complete  destruction  of  the  Chinese 
fleet  was  disclosed,  while  the  French  vessels  appeared  uninjured.  The 
Chuen-Wei  was  sinking  at  her  anchors,  riddled  by  shot,  on  fire  from 
stem  to  stern,  carrying  most  of  her  officers  and  crew  down  with  her. 
She  was  gallantly  fought,  and  went  down  with  her  colors  flying  and 
guns  firing.  She  was  overpowered  by  her  antagonists  and  one  of  the 
torpedo  boats  finished  her.  The  two  other  vessels  near  her,  the  Fei- 
Yuen  and  Chi-an,  met  a  similar  fate.  They  drifted  down  the  river  total 
wrecks,  in  flames,  and  finally  sunk  near  Flat  Island.  These  three  ves- 
sels could  make  no  impression  upon  their  opponents,  the  largest  French 
vessels,  and  most  of  their  officers  and  crews  must  have  been  cut  down 
by  the  machine  guus  in  the  tops.     They  were  riddled  with  shot. 

The  admiral,  with  the  French  gunboats,  did  equally  destructive  work 
above  the  point.  All  the  Chinese  vessels  above  him  were  sunk,  and, 
with  the  exception  of  the  Foo-Poo,  were  total  wrecks.  The  commander 
of  the  Foo-Poo  ran  his  vessel  up  the  river,  after  receiving  several  shots. 
She  sank  and  broke  her  back.  One  of  the  mosquito  boats  drifted  down 
the  river,  a  helpless  wreck.  Her  decks  were  covered  with  dead  and 
wounded,  and  she  sank  near  the  foreign  shipping,  a  short  distance  below 
the  point.  About  an  hour  after  the  action  began  one  of  the  gunboats 
above  the  point,  the  Fah  Shing,  drifted  down  the  river  in  flames,  with 
the  French  colors  flying.  She  had  been  carried  by  boarding,  and  passed 
out  of  sight  through  Mingan  Pass.  Two  hours  afterward  a  heavy  explo- 
sion down  the  river  told  the  story  of  her  sad  end.  About  8  o'clock  one 
of  the  transports  which  had  been  destroyed  drifted  down  the  river  in 
flames,  burned  to  the  water's  edge.  She  was  sunk  in  a  few  moments 
by  the  French  vessels  before  she  exploded.  (This  was  some  time  after 
these  vessels  had  resumed  their  anchorages.)  The  war-junks  played  no 
part  in  the  action,  and  only  served  as  targets  for  the  French  gunners. 
They  were  mostly  sunk  at  their  moorings.  A  number  of  fire-junks  drift- 
ed down  the  river  without  doing  any  harm,  and  they  passed  out  of  sight 
below  the  pass. 

In  less  than  half  an  hour  the  entire  Chinese,  fleet  was  destroyed,  and 
all  that  could  be  seen  of  the  fine  fleet  were  hulks  in  flames,  or  sunken 
vessels.  The  French  gunboats  took  position  off  the  arsenal  and  kept 
up  an  active  bombardment  until  sunset,  when  the  fleet  returned  to  their 
anchorage.  The  Chinese  troops  on  the  hills  back  of  the  point  occasion- 
ally received  attention  with  a  few  shell,  which  soon  effected  a  retreat 
to  safer  quarters.  During  the  night  the  electric  light  was  actively  em- 
ployed to  discover  any  movements  on  the  part  of  the  Chinese,  and  the 
ioimi  discharge  of  a  gun  reminded  them  of  the  alertness  of  their 
opponents. 

The  French  fleet  received  no  injury  in  any  of  its  vessels,  They  were 
apparently  unhurt  after  the  action.  The  only  casualties  thai  occurred  to 
them  were  on  hoard  the  Volta,  whose  crew  lost  <;  men  and  the  pilot, 
an  Englishman  engaged  by  the  French.    These  men  were  killed  by  tin- 
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first  discharge  of  the  guns  of  thr  Yung- Woo;  a  shell  striking  the  bridge 
near  the  admiral. 

The  Chinese  loss  in  killed  and  wounded  must  have  been  very  heavy, 
being  variously  estimated  from  800  to  L,500.  The  former  number  is 
probably  the  more  correct.  Many  lost  their  lives  in  attempting  to  swim 
ashore,  but  the  greatest  destruction  was  occasioned  by  the  machine  guns, 
which  rained  their  explosive  shells  upon  the  decks,  cutting  down  the 
crews  at  the  guns  so  that  they  could  hardly  reload  them.  Their  fire 
demoralized  men  and  officers,  and  drove  them  to  seek  shelter  and  es- 
cape by  jumping  overboard.  The  decks  of  the  vessels  as  they  drifted 
down  the  river  were  covered  with  dead  and  wounded.  To  these  guns 
may  also  be  ascribed  the  rapidity  and  thoroughness  with  which  the 
vessels  were  set  on  fire. 

The  importance  of  this  class  of  armament  was  clearly  demonstrated 
in  this  action  and  the  conditions  for  their  use  were  the  most  favorable. 
No  modern  man-of-war  will  be  efficient. without  them.  Her  crew  would 
be  at  the  mercy  of  an  opponent  armed  with  them. 

The  accuracy  and  rapidity  of  the  French  fire  were  remarkable,  fully 
demonstrating  the  advantage  of  the  breechloader  over  the  old  muzzle- 
loader.  Notwithstanding  the  exposed  position  of  th%  buildings  on  Pa- 
goda Point  they  were  hardly  struck  by  shot,  and  then  only  by  a  few 
shell  of  the  machine  guns. 

On  the  morning  following  the  battle  the  launches  and  boats  of  the 
fleet  were  sent  to  destroy  the  junks  which  had  collected  in  the  creek 
just  above  the  custom-house  for  piratical  purposes.  The  junks  were 
destroyed  and  many  of  the  crews  were  killed ;  the  rest  escaped  over 
the  hills.  The  gunboats  got  under  way  and  resumed  the  bombardment 
of  the  arsenal,  where  a  great  deal  of  valuable  property  must  have  been 
destroyed.  It  would  have  been  entirely  demolished  had  the  French 
admiral  considered  it  safe  to  land  men.  It  was  reported  to  have  been 
mined,  and  this  no  doubt  deterred  the  admiral  from  risking  his  men. 
While  the  gunboats  were  thus  engaged,  the  larger  vessels  occasionally 
threw  shells  into  the  camps  upon  the  hills  and  made  it  dangerous  for 
any  one  to  show  himself.' 

This  was  kept  up  during  the  greater  part  of  the  day.  In  the  after- 
noon the  French  landed  at  the  custom-house  and  buried  their  dead. 

On  the  morning  of  the  25th  they  landed  parties  at  the  custom-house 
and  at  the  point,  clearing  the  way  with  their  heavy  guns  and  holding 
the  troops  on  the  hill  in  check  by  an  occasional  shell.  They  did  not 
take  formal  possession  at  these  points.  At  Pagoda  Point  they  took  pos- 
session of  the  field-pieces  mounted  there,  and  carried  them  off  to  their 
vessels.  In  the  afternoon  the  French  admiral  transferred  his  flag  to 
the  Duguay-Trouiu,  with  which  vessel  he  led  the  attack  on  the  forts 
at  Kimpai  and  Mingan  Passes.  The  fleet  got  under  way  and  stood  down 
the  river.  With  the  exception  of  the  Triomphante  and  the  Duguay- 
Trouiu,  the  vessels  anchored  above  the  pass.     The  two  vessels  named 
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bombarded  the  forts,  but  met  with  no  resistance  as  all  the  guns  were 
mounted  to  repel  an  attack  from  below,  and  during  the  long  time  that 
the  French  fleet  was  anchored  above  them  with  hostile  intentions  no 
attempt  had  been  made  to  resist  an  attack.  They  could  not  bring  a 
gun  to  bear  upon  the  French  ships,  which  thus  took  them  in  the  rear, 
and  in  fact  not  a  gun  was  fired  against  these  ships. 

During  the  remainder  of  this  day  and  on  the  morning  of  the  follow- 
ing, the  26th,  the  bombardment  was  continued,  the  small  vessels  going 
close  to  the  shore,  which  is  very  bold,  sweeping  the  hills  with  their  ma- 
chine guns. 

After  having  battered  down  the  works  at  the  pass,  a  force  was  landed 
and  destroyed  all  the  modern  guns  by  blowing  them  up  with  gun-cot- 
ton.    The  ships  covered  the  party  with  their  guns. 

Tbe  loss  to  the  French  was  inconsiderable,  no  resistance  whatever 
having  been  offered.  The  works  consisted  of  old  masonry  fortifications, 
strengthened  here  and  there  by  earth  embankments.  They  mounted  a 
number  of  heavy  rilled  guns  of  Krupp  manufacture.  From  the  Mingan 
forts  the  fleet  proceeded  to  those  at  Kimpai  and  repeated  the  same 
tactics.  They  met  no  enemy  to  annoy  them  in  their  operations.  As 
they  moved  dowif  the  river  they  destroyed  every  semblance  of  fortifica- 
tions, and  with  their  machine  guns  cleared  the  hills  of  all  Chinese. 
The  only  losses  they  sustained  were  from  troops  firing  from  behind  the 
crest  of  the  hills  where  they  could  not  be  reached.  In  all  their  opera, 
tions  on  the  river  the  French  lost  less  than  50  men  in  killed  and 
wounded.  But  1  officer  was  killed.  Having  thus  completed  his  opera- 
tions,  the  French  admiral  withdrew  with  his  fleet  and  anchored  off 
Matsu  Island,  leaving  a  vessel  to  guard  the  telegraph  at  Sharp  Peak. 

During  the  afternoon  of  the  24th,  while  the  operations  at  Pagoda  an- 
chorage were  in  progress,  the  Galissonniere  steamed  into  the  river  evi- 
dently with  the  intention  of  feeling  the  forts' at  Kimpai  Pass.  When  she 
was  within  2  miles  of  them  the  forts  opened  fire,  to  which  she  promptly 
replied.  At  first  the  firing  was  wild,  but  soon  the  Chinese  got  the  range 
and  succeeded  in  striking  her,  when  she  withdrew.  This  shot  was  from 
oik-  of  the  heavy  Krupp  guns  and  would  have  inflicted  very  serious 
injury  on  the  vessel  had  it  been  filled  with  powder  instead  of  charcoal. 
It  entered  just  abaft  the  foremast,  and  lodged  on  the  berth-deck.  As 
it  was,  it  necessitated  a  visit  to  Hong-Kong  to  make  the  repairs. 

Whatever  may  be  thought  of  the  disparity  between  the  two  hostile 
forces,  all  admit  that  the  operations  were  conducted  in  a  masterly  and 
brilliant  manner  on  t  he  part  of  the  French.  Admiral  Courbet  conceived 
his  plans  well  and  clearly  impressed  them  upon  the  minds  of  his  sub- 
ordinates, who  when  the  time  came  carried  them  out  in  the  most  thor- 
ough ami  efficieul  manner,  winning  the  admiration  of  every  one. 

Description  of  the  French  vessels  thai  look  pari  in  the  aotion  at  Pagoda  Anehoraga, 

•oiijtf  irou-olad,  second  class,  with  ram;   4,127  t<»ns  displace- 
ment; ."/:  hkIi  armor ;  central  batterj  andbelted;  six  bf -inch  B.  L.  rifles,  four  in  < 
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tral  battery  and  two  in  barbette  turrets  on  spar-deck;  one  7|-incli  B.  L.  rifle  under 
forecastle  to  fire  ahead,  and  six  5^-inch  B.  L.  rifles  on  spar-deck. 

Duguay-Trouin. — Irou  cruiser  of  second  class,  with  ram;  13,289  tons  displacement ; 
nnarmored  ;  live  7f-inch  B.  L.  rifles,  four  in  sponson  turrets  and  one  under  top-gallant 
forecastle,  with  fire  directly  ahead  ;  five .  5£-inch  B.  L.  rifles  ou  spar-deck,  one  firing 
directly  astern. 

Villars. — Wooden  cruiser,  second  class ;  "2,268  tons  displacement ;  fifteen  5^-inch  B. 
L.  rifles  on  spar-deck,  two  on  top-gallant  forecastle  to  fire  ahead,  and  one  aft  to  fire 
astern,  twelve  in  broadside. 

D'Estaing. — Wooden  cruiser,  second  class  ;  2,236  tons  displacement;  fifteen  5^-inch 
B.  L.  rifles  ;  carried  as  in  Villars. 

Volta. — Old  wooden  gunboat ;  1,200  tons  displacement  ;  four  B.  L.  rifles,  two  of 
5^-iuch  caliber  and  two  4-inch.  The  former  carried  on  spar-deck,  on  pivot- carriages 
abaft  and  forward  mainmast,  the  latter  on  poop  and  top-gallant  forecastle. 

Lynx,  Aspic,  and  Yipere. — Gunboats  of  471  tons  displacement,  carrying  the  same 
battery  as  the  Volta,  and  mounted  in  the  same  manner.     The  Lynx  is  a  ram. 

Also  two  steel  torpedo  boats,  about  50  feet  in  length,  of  high  speed,  armed  with  spar 
torpedoes. 

Description  of  Chinese  vessels  that  took  part  in  the  action  at  Pagoda  Anchorage. 

Tung-  Woo. — Composite,  full-rigged  corvette,  of  1,393  tons  displacement ;  carried  eight 
3-ton  -J-  M.  L.  Whitworth  rifles,  six  in  broadside,  one  under  forecastle,  firing  directly, 
and  one  aft  to  fire  astern  ;  one  6-J-ton  M.  L.  Whitworth  rifle  abaft  foremast  on  pivot- 
carriage. 

Foo-Poo. — Gunboat  of  1,258  tons  displacement;  carried  six  45-pdr.  B.  L.  Vavas- 
seur  rifles  in  broadside  and  one  10-inch  smooth-bore  M.  L.  on  pivot-carriage  abaft 
foremast. 

Fei-Yuen. — Gunboat  of  1,258  tons  displacement ;  carried  six  45-pounder  B.  L.  Vavas- 
seur  rifles  in  broadside  and  one  4-ton  Armstrong  M.  L.  on  pivot-carriage  abaft  fore- 
mast. 

Chi-an. — The  same  as  Fei-Yuen. 

Chuen-  Wei. — Gunboat  of  572  tons  displacement ;  four  45-pdr.  B.  L.  Vavasseur  in  broad- 
side, and  one  4-ton  Armstrong  M.  L.  rifle  on  pivot-carriage  abaft  foremast. 

Fah-Shing. — Gunboat  of  about  500  tons  displacement;  two  45-pdr.  B.  L.  Vavasseur 
and  two  40-pdr.  M.  L.  Whitworth  rifles  on  spar-deck  in  broadside,  and  one  4-ton  Arm 
strong  M.  L.  rifle  abaft  foremast  on  pivot-carriage. 

Yei-  Sing.— Small  gunboat  of  about  400  tons  displacement ;  carried  three  small  brass 
cannon. 

Yung-Pao  and  Chuen-Hung. — Transports  of  about  1,400  tons  displacement.  Three 
guns. 

Chang  Sheng  and  Fah  Sheng. — Armed  with  one  18-ton  gun  each,  something  like  the 
Alpha  class,  but  iuferior. 


EFFECT  OF  THE  BOMBARDMENT  OF  THE  FRENCH  FLEET  ON 
FOO-CHOW  ARSENAL. 


(By  Lieut.  H.  Morbell,  U,  S.  Navy.) 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  an  inspection 
of  the  iSaval  Arsenal,  Pagoda  Anchorage,  Min  River,  made  December 
23  last,  with  a  view  to  ascertaining  the  damage  sustained  during  the 
bombardment  on  the  23d  and  24th  of  August  last : 

Through  the  kindness  of  a  gentleman  connected  with  the  Chinese 
Imperial  College,  permission  was  obtained  to  visit  the  arsenal. 

There  were  no  foreigners  employed  in  the  establishment,  and  as  no 
information  could  be  obtained  from  the  Chinese  official  and  it  was  not 
considered  advisable  to  make  notes,  data  for  a  detailed  report  could  not 
be  procured,  and  a  general  idea  only  of  the  effect  of  the  bombardment 
can  be  given. 

A  landing  was  made  at  the  iron  pier,  marked  A  in  the  accompanying 
sketch,  which  supports  the  shears  used  for  handling  boilers,  machinery, 
&c.  The  pier  and  shears  were  in  good  condition,  and  showed  no  signs 
of  having  been  struck.  Alongside  were  the  Foo-Poo  and  a  gunboat  of 
about  500  tons,  lately  launched.  Workmen  were  busy  completing  the 
latter  and  repairing  injuries  received  by  the  former  during  the  engage- 
ment and  while  aground  at  Limpoo.  The  boat-building  sheds  1,1  were 
slightly  damaged ;  the  building  slips  2  and  3  were  hardly  touched, 
only  a  few  Hotchkiss  shells  having  struck  the  uprights  of  the  ship 
sheds.  On  each  of  these  slips  was  laid  tbe  keel  of  a  composite  gun 
vessel  of  about  600  tons,  with  about  twelve  of  the  forward  frames  in 
place.  This  work  was  not  injured.  The  gunboat  launched  since  the 
engagement,  on  building  slip  marked  5,  was  pierced  about  eighty  times 
and  greatly  damaged.  The  boat-building  shed  4  was  nearly  demolished, 
and  has,  since  been  rebuilt.  The  pattern  and  carpenter  shops  6  and  7 
had  not  been  touched,  and  together  with  the  adjoining  shops  8  and  9, 
used  for  bending  iron  ship  frames  and  plates,  were  in  full  operation. 
The  small-tool  machine-shop  10  had  apparently  escaped  without  any 
injury,  as  no  marks  could  be  found  on  the  building,  and  the  machinery 
was  in  operation. 

The  front  of  the  foundry  li  had  been  pierced  several  times;  do  signs 
of  internal  damage;   foundry  in  operation.     The  large-tool  machine* 

Shop  L2  is  two  storied,  with  the  second  iloor  devoted  to  olliees,  design- 
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ing  and  drafting  rooms.  The  latter  had  been  severely  handled,  and 
the  front  of  the  building  on  the  ground  floor  penetrated  about  five 
times.  The  machinery  showed  no  evidence  of  injury  from  the  bombard- 
ment, and  every  tool  was  found  at  work.  In  the  small  wing  setting  off 
from  the  front  of  their  building  are  two  large  wooden  cranes  traveling  on 
a  railway.  The  wall  abreast  these  had  been  pierced  about  five  times, 
the  only  perceptible  damage  being  the  carrying  away  of  a  few  braces 
and  the  imbedding  of  several  pieces  of  shell  in  the  uprights.  They 
were  not  disabled.  The  ordnance  building  13  was  struck  three  times, 
but  nothing  inside  was  injured.  Here  were  stowed  large  quantities  of 
torpedoes  and  shells,  loaded  and  unloaded,  four  Krupp  field-pieces,  and 
three  Vavasseur  guns  of  small  caliber.  The  front  of  the  boiler  shop  14 
was  penetrated  eleven  times.  The  front  half  of  the  shop  was  empty, 
only  the  beds  of  the  different  apparatus  being  in  place,  while  in  the 
rear  half  work  was  going  on  as  usual. 

The  rolling  mill  15  and  blacksmith  shop  16  were  only  slightly  in- 
jured. The  high  chimney  of  the  former  had  been  knocked  down,  but 
the  plant  seemed  uninjured,  and  in  the  blacksmith  shop  nearly  every 
tool  and  hammer  were  at  work.  The  marine  railway  18  was  damaged 
considerably  and  was  still  under  repairs.  It  will  probably  be  in  work- 
ing order  in  a  short  time. 

Taken  as  a  whole  the  injuries  received  were  slight,  and  a  good  esti- 
mate of  their  extent  may  be  found  from  the  fact  that  only  three  months 
after  the  bombardment  the  Chinese  were  able  to  launch  a  vessel  that  had 
been  much  damaged. 

Two  reasons  may  be  assigned  for  the  comparatively  slight  damage 
inflicted.  First,  the  inefficiency  of  shell  fitted  with  quick-acting  im- 
pact fuze  used  against  brick  walls  of  moderate  thickness ;  second,  the 
forbearance  of  the  French. 
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REPORT  OF  VICE-ADMIRAL  COURBET  TO  THE  MINISTER  OF  MARINE. 

Matsou,  February  17,  1685. 

Sir:  I  have  the  honor  to  report  the  results  of  a  cruise  I  have  just  finished  along 
the  coast  of  China  with  the  Bayard  and  several  vessels  of  the  squadron  of  the  Ex- 
treme East. 

The  Chinese  had  assembled  in  the  Yang-tse-Kiang  a  squadron  composed  of  five 
ships,  consisting  of  two  steel  cruisers,  the  Nau-Tchen  and  Nau-Choni,  built  at  Kiel ;  the 
cruiser  Kai-Tsi,  built  on  the  same  model  at  Foo-Chow,  the  Yu-Yuen,  a  frigate  of  3,400 
tons,  and  the  corvette  Tcheng-King,  of  1,300  tons  (Dupleix  type). 

These  ships  decided  to  put  to  sea  in  the  latter  part  of  January. 

I  left  Kelung  on  February  5,  at  4  p.m.,  with  the  Eclaireur,  the  Sa6ne,  and  the  As- 
pic ;  the  next  day  I  was  joined  by  the  Triomphante,  Nielly,  and  Duguay-Trouin. 

Between  the  6th  and  the  12th  of  February  I  visited  several  points  along  the  coast 
of  China,  and  on  the  morning  of  the  13th  the  Eclaireur  and  Aspic,  which  had  been 
sent  in  advance,  reported  five  sail  in  sight.    I  headed  for  them. 

The  Chinese  fleet,  doubtless  warned  by  a  lookout  ship,  made  off  immediately;  we 
were  about  5  miles  astern. 

After  having  rounded  the  northern  sides  of  the  Medusa,  Tunis,  and  Sanchesan 
Islands,  the  three,  Nan-Tchen,  Nan-Choni.  and  Kai-Tsi,  turned  to  the  south,  and  seemed 
for  an  instant  to  slow  down  and  rectify  tneir  line.  I  thought  they  were  going  to  fight, 
but  this  illusion  was  short,  for  soon  we  saw  them  running  to  the  southward  at  full 
.speed.  The  frigate  had  headed  at  the  same  time  for  Sheipou,  and  the  Tcheng-King 
after  a  moment's  hesitation  followed  her. 

I  left  the  Triomphante,  Sa6ne,  and  Aspic  to  watch  these  two,  and  followed  the  three 
cruisers  with  the  Bayard,  Nielly,  and  Eclaireur.  At  9.40,  the  fog  getting  thicker,  I 
abandoned  the  chase  and  returned  to  the  neighborhood  of  Sheipou  to  make  sure  of 
the  frigate  and  corvette. 

I  immediately  sent  the  Eclaireur  and  Nielly  to  the  anchorage  east  of  Tung-Moon, 
while  the  Bayard  anchored  in  Sheipou  Eoads.  The  eastern  passes  were  thus  well 
guarded.  On  their  side  the  Triomphante  and  Sadne  the  southern  ones,  and  the  Aspic 
reconnoitered  there.  As  soon  as  at  anchor  I  sent  Lieut.  Ravel  in  a  steam  launch  to  the 
head  of  the  pass,  between  Sin  and  Nyew-tew  Islands,  to  see  if  the  Chinese  frigate  and 
corvette  were  at  anchor. 

Before  risking  our  ships  in  the  Sheipou  Passes  I  thought  it  necessary  to  reconnoitre 
and  the  Aspic  and  Eclaireur  were  sent  to  do  so.  But  while  waiting  for  their  report  I 
decided  to  try  an  attack  by  the  two  torpedo  launches  of  the  Bayard. 

The  weather  being  too  bad  during  the  night  of  the  13th-14th  the  attack  was 
postponed  to  the  following  one.  The  Chinese  new  year  coming  on  the  15th  I  hoped 
celebrations  on  its  eve  would  decrease  vigilance  and  make  surprise  more  easy. 

Accordingly  about  midnight  our  boats  left  with  the  intention  of  attacking  the  frigate. 
One  was  in  charge  of  Commander  Gourdon,  commanding,  and  the  other  in  charge  of 
Lieutenant  Duboc.  Lieutenant  Ravel,  who  had  seen  the  Chinese  vessels  and  ex- 
amined the  channel,  piloted  them.  He  was  also  to  afford  them  assistance  and  afford 
a  rallying  point  at  the  conclusion  of  the  affair.  Mr.  Muller,  a  pilot  for  the  Yang-tse- 
Kiang,  who  has  been  in  the  French  service  since  last  July  also  accompanied  the  ex- 
pedition. 

On  account  of  the  difficulties  of  navigation  and  the  insufficient  speed  of  our  steam 
launches,  the  expedition  did  not  get  near  the  Chinese  ships  till  half-past  3  in  the  niorn- 
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mg.  Guided  by  Lieut.  Ravel  our  torpedo  boats  saw  the  frigate  at  about  700  or  800 
metres.  They  headed  for  her  at  the  greatest  speed  possible  without  making  too  much 
noise.  Commander  Gourdon's  boat  going  faster  than  the  other,  they  lost  sight  of  each 
other  for  an  instant.  The  ships  and  shore  kept  a  good  lookout.  There  were  men  at 
the  guns  at  the  Nordenfelts  and  riflemen  on  deck  and  in  the  tops.  Our  boats  were  dis- 
covered before  getting  up,  and  were  received  by  a  warm  fire  from  the  frigate,  which 
was  supported  from  the  shore.  Our  boats  put  on  full  speed.  Commander  Gourdon 
struck  first  right  astern.  The  torpedo  exploded,  but  the  boat  could  not  get  away,  as 
her  spar  was  caught,  and  she  had  to  unscrew  its  fittings  to  let  it  go.  In  this  critical 
position  a  man  was  killed  by  a  shot  from  the  shore. 

This  boat  was  backing  off  when  Lieut.  Duboc's  boat  came  up  at  full  speed,  struck 
the  frigate  on  the  starboard  quarter,  and  exploded  her  torpedo.  The  engine  had 
been  reversed  before  the  collision,  and  she  got  clear  at  once,  and  the  two  boats  made 
off  together  under  fire  of  the  enemy's  small  arms  and  machine  guns. 

Carried  on  by  the  current,  these  two  boats  passed  the  place  where  Lieut.  Ravel  was 
waiting  for  them,  and  did  not  see  his  rallying  light.  The  two  groups  of  boats  looked 
for  each  other  until  day,  and  then  were  obliged  to  return. 

Lieut.  Ravel  came  on  board  the  Bayard  after  having  been  able  to  see  by  the  light  of 
early  dawn  that  the  corvette  was  sunk  and  lying  heeled  over.  The  frigate  seemed 
upright,  as  if  she  was  unhurt. 

It  was  learned  later,  at  low  tide,  that  the  two  Chinese  ships  were  sunk,  the  frigate 
being  upright  and  sunk  half  way  to  her  tops,  the  corvette  being  inclined  and  sunk 
to  her  rail.  It  seems  probable  that  the  corvette  was  sunk  by  the  fire  of  the  shore 
batteries  and  frigate  against  our  boats. 

The  frigate  Yu-Yuen  was  a  fine  ship  of  3,4^0  tons,  built  at  Shanghai,  on  the  plans 
of  American  constructors,  about  twelve  years  ago.  She  was  armed  with  twenty-three 
breech-loading  guns,  twenty  of  which  were  in  broadside  and  three  on  the  forecastle 
and  poop.     She  had  also  some  Nordenfeldts. 

The  corvette  Tcheng-King  was  one  of  the  last  ships  built  at  Foo-Chow,  and  carried 
7  guns. 


REPORT  OF  VICE-ADMIRAL  COURBET   TO  THE  MINISTER  OF 

MARINE. 


The  minister  of  marine  has  just  received  from  Admiral  Courbet  the 
details  of  the  capture  of  the  Pescador  Islands,  which  took  place  March 
29  last. 

The  expedition  was  composed  of  the  Bayard,  Triomphante,  D'Estaing, 
Duchaffaut,  Yipere,  and  Annamite,  which  had  on  board  two  companies 
of  marine  infantry  and  a  section  of  80-millimeter  mountain  guns,  com- 
manded by  Chef  de  Bataillon  Lange,  of  the  marine  infantry. 

These  troops  were  reinforced  for  the  operations  on  shore  by  the  land- 
ing parties  of  the  Bayard,  Triomphante,  and  D'Estaing,  with  two  sec- 
tions of  65  millimeter  guns. 

On  the  29th,  at  7  a.  m.,  an  attack  was  made  on  the  casemated  fort 
and  four  batteries  which  defended  the  ports  of  Ponghon  and  Makung. 

At  10  o'clock  most  of  the  guns  were  dismounted  and  the  fort  dis- 
mantled ;  two  magazines  had  blown  up.  A  large  fire  broke  out  in  the 
village  of  Makung,  which  burnt  for  twenty  hours. 

A  chain  barrier  had  been  placed  at  the  entrance  to  Makung,  and  dur- 
ing the  night  the  admiral  sent  two  aides-de-camp  to  examine  it.  In 
the  morning  the  boats  of  the  Triomphante,  under  Lieut.  Talpomba,  de- 
stroyed it.    One  man  was  killed  here. 

During  the  bombardment  the  ships,  which  were  well  handled,  kept  in 
the  dead  angles,  and  were  untouched. 

The  landing  parties  disembarked  on  the  29th  near  Dome  Peak,  marched 
on  Makung  on  the  morning  of  the  30th,  supported  by  the  fleet  both  in- 
side and  outside  the  port.  After  several  encounters  the  French  occu- 
pied Makung  on  the  evening  of  the  31st.  A  company  of  marine  infantry 
occupied  Lixsitah  Light  the  next  day.  The  French  losses  on  shore  were 
4  killed  and  12  wounded.  The  Chinese  garrison,  1,500  strong,  suffered 
considerable  loss. 

39 


UNITED  STATES  NAVAL  OPERATIONS 


ON  THE 


ISTHMUS    OF    PANAMA, 


APRIL,    1885 


41 


REPORT  OF  COMMANDER  McCALLA 


UPON   THE 


NAVAL  EXPEDITION  TO  THE  ISTHMUS  OF  PANAMA 

APRIL,    1885. 


43 


Navy  Department,  Bureau  of  Navigation, 

June  Sj  1885. 

Sir  :  I  beg  leave  to  submit  a  report  of  the  service  performed  by  the 
naval  force  recently  under  my  command  on  the  Isthmus  of  Panama. 

In  compliance  with  the  Department's  instructions  of  April  2,  I  pro- 
ceeded to  New  York  and  reported  to  the  commandant  of  the  navy- 
yard  as  the  Commanding  Officer  of  the  Force  to  be  sent  to  Aspinwall, 
United  States  of  Colombia.  These  instructions  directed  me  to  organ- 
ize that  force. 

The  force  consisted  of  the  First  Battalion  of  Marines,  .about  200 
strong,  the  Second  Battallion  of  Marines,  259  men,  and  the  available 
Blue-jackets  at  New  York,  numbering  about  280  in  all. 

The  First  Battalion  of  Marines,  under  Major  and  Brevet  Lieutenant- 
Colonel  Heywood,  U.  S.  M.  C,  with  Asst.  Surg.  F.  N.  Ogden,  XL  S.  N., 
sailed  in  the  City  of  Para  (delayed  one  day  at  the  request  of  the  De- 
partment), at  2  p.  m.  on  April  3. 

Lieut.  T.  B.  M.  Mason,  U.  S.  N.,  who  had  been  ordered  to  New 
York  on  the  2d  of  April,  was  instructed  by  me  to  drill  the  Blue-jackets 
in  the  use  of  rifles  and  gatling  and  field  guns  twice  each  day.  This  he 
did  with  zeal  and  ability.  Lieutenants  Southerland  and  Mentz  and 
Junior  Lieutenant  Walling  were  directed  by  the  Commandant  to  assist 
Lieutenant  Mason. 

On  the  4th  of  April  the  Blue-jackets  were  separated  into  two  battal- 
ions of  three  companies  each,  to  facilitate  their  instruction.  On  the 
5th  I  was  ordered  by  the  Department  to  go  in  the  Acapulco  with  the 
Second  Battalion  of  Marines,  the  necessary  Blue-jackets  for  six  guns? 
and  such  of  the  officers  as  had  been  ordered  by  the  Department  for 
service  on  the  Isthmus  as  I  might  elect  to  take  with  me. 

Lieut. William  S.  Cowles  was  appointed  Adjutant- General  of  the  force, 
and  Lieut.  W.  H.  Keeder,  A.  D.  C.  Surg.  O.  A.  Bright  had  been  or- 
ordered  to  report  for  duty,  but  not  arriving  in  time  for  the  steamer,  his 
place  was  filled  by  Passed  Asst.  Surg.  E.  Whiting,  U.  S.  N.,  who  volun- 
teered for  this  service.  Paymaster  Stephen  Band,  U.  S.  N.,  reported 
for  duty  on  the  6th  of  April,  and  Mr.  James  Gregory  was  appointed  pay- 
master's clerk. 

Lieutenant  Allibone  was  ordered  to  command  one  battalion  of  three 
Gatling  guns,  and  Lieutenant  Mason  was  given  a  battalion  of  three 
8-inch  B.  L.  R.  guns.  Lieutenants  Badger  and  Sharp,  and  Gunner  J< 
J.  Walsh  commanded  the  gatling  gun  sections;  Lieutenants  Kellogg 
and  Ool well,  and  Ensign  Witzel  commanded  the  see!  ions  of  rifted  guns. 
The  organization  of  the  force  is  shown  on  the  inolosure  marked  A. 
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At  1  ]>.  id.  of  April  7  the  force  was  transferred  to  the  Pacific  Mail 
steamship  Acapulco  in  the  navy  yard  tugs,  and  the  Acapulco  sailed  at 
4  ]>.  ni.  of  the  Same  day. 

1  had  received  the  following  orders  on  the  6th  : 

Navy  Department, 

Washington,  April  5,  1885. 
Sir:  You  will  proceed  with  ft  detachment  of  marines  and  blue-jackets  per  Pacific 
Mail  Bteamei  Acapulco  to  Aspinwall  and  report  to  the  senior  naval  officer  present  for 
duty  in  connection  with  opening  the  transit  and  protecting  and  caring  for  the  lives 
and  property  of  American  citizens  upon  the  Isthmus  of  Panama.  You  will  have  com- 
mand of  the  entire  force  sent  from  New  York  for  the  above  purpose,  subject  to  the 
orders  of  the  admiral  commanding  the  North  Atlantic  Squadron,  or  of  the  senior  officer 
present,  the  force  sent  by  the  City  of  Para  and  by  the  Acapulco  being  considered  as 
your  particular  command. 

You  will  take  every  precaution  to  protect  the  health  and  lives  of  the  officers  and 
men  placed  under  you,  and  while  taking  all  the  necessary  steps  to  have  your  com- 
mand in  the  highest  state  of  efficiency,  you  will  expose  it  to  the  trying  climate  of  the 
Isthmus  no  more  than  is  absolutely  necessary. 
Very  respectfully, 

W.  C.  WHITNEY, 
Secretary  of  the  Navy, 
Commander  Bowman  H.  McCalla, 

U.  S.  Navy,  Navy- Yard,  New  York. 

A  daily  routine  was  established  (appended,  marked  B),  and  the  com- 
mand was  exercised  morning  and  afternoon.  Opportunities  were  af- 
forded all  for  target  practice  at  floating  targets,  and  Passed  Assistant 
Surgeon  Whiting  instructed  officers  and  men  in  the  general  principles 
of  anatomy,  the  use  of  bandages  and  tourniquets,  recommending  certain 
sanitary  precautions  to  be  adopted  in  the  climate  about  to  be  encoun- 
tered. 

There  was  some  confusion  the  first  evening  out,  but  the  steamer's  ac- 
commodations were  excellent,  the  fare  good,  and  after  a  pleasant  passage 
of  eight  days  the  Acapulco  came  to  anchor  off  Colon  at  9  p.  m.  of  the 
15th  of  April.  During  that  day,  in  order  to  prepare  for  landing  at  once 
in  case  of  necessity,  two  days'  rations  were  served  out,  and  the  ammu- 
nition boxes  of  the  3-inch  rifles  and  gatlings  were  supplied  with  shell, 
shrapnel,  and  small-arm  ammunition.  Each  man  carried  forty  car- 
tridges, his  blanket  rolled  with  a  change  of  clothing,  canteens,  and  hav- 
ersack. 

As  it  turned  out,  there  was  no  necessity  for  landing  the  force  that 
night;  early  the  following  morning  the  Acapulco  hauled  alongside 
wharf  No.  1  of  the  Panama  Railroad  Company,  which  had  been  partially 
rebuilt,  and  at  9  o'clock  Rear- Admiral  Jouett  inspected  the  command, 
expressing  himself  as  well  pleased  with  its  appearance. 

Rear- Admiral  Jouett  had  arrived  on  the  afternoon  of  the  10th  of  April, 
in  the  flagship  Tennessee,  accompanied  by  the  Swatara.  The  marine 
garrison  stationed  at  Pensacola,  Capt.  R.  Meade,  Second  Lieut.  Arthur 
H.  Clark,  seven  non-commissioned  officers,  twenty-eight  privates,  and 
two  musicians  came  down  in  the  flagship. 
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On  the  11th  of  April  the  transit  had  been  formally  opened  by  Bear- 
Admiral  Jouett,  and  on  the  arrival  of  the  Acapulco  on  the  loth,  the 
regular  trains  were  running  under  the  protection  of  train  guards  from 
Admiral  Jouett's  squadron.  Two  armored  platform  cars  had  been  pre- 
pared under  the  direction  of  Lieutenant  Kimball,  U.  S.  N.,  and  were 
attached  to  the  11  a.  m.  train  each  way.  These  cars  were  protected  on 
the  sides  and  ends  by  plates  of  boiler  iron,  and  were  covered  with  wa- 
ter-proof roofs,  each  being  armed  with  a  Hotchkiss  revolving  cannon, 
one  gatling,  and  one  12-pounder  howitzer. 

Lieutenant  Colahan,  U.  S.  K,  commanded  the  Colon  garrisons,  com- 
posed of  officers  and  men  from  the  vessels  of  the  North  Atlantic  Squad- 
ron. Passed  Assistant  Paymaster  Martin,  of  the  Alliance,  had  charge 
of  the  stores  on  shore  and  acted  as  quartermaster  and  commissary. 

At  Matachin,  a  turbulent  center,  there  were  stationed  Captain  Meade's 
company  of  marines  and  a  force  of  blue-jackets  from  the  Tennessee,  all 
under  command  of  Lieutenant  Impey,  U.  S.  N.,  with  Passed  Assistant 
Surgeon  Ashbridge,  U.  S.  N.,  as  medical  officer. 

In  compliance  with  instructions  from  Eear- Admiral  Jouett,  appended 
and  marked  C,  the  force  was  landed ;  the  garrisons  at  Matachin  and 
Colon  were  relieved  that  day,  and  Lieutenant  Mason  was  directed  to 
relieve  Lieutenant  Kimball  in  time  for  the  early  train  of  the  17th. 
Copies  of  the  instructions  to  the  several  Commanding  Officers  are  ap- 
pended, marked  D. 

It  was  found  practicable  a  short  time  afterwards  to  discontinue  the 
use  of  armored  cars,  and  later,  in  consequence  of  the  discomfort  en- 
tailed upon  the  men  by  the  first  arrangement,  it  was  expedient  to  fur- 
nish train-guards  from  each  end  of  the  line,  who  exchanged  as  the  trains 
passed  each  other. 

The  force  assigned  to  duty  on  the  Isthmus  was  distributed  as  fol- 
lows: 

COLON   GARRISON. 

[See  plans  E,  F.] 

Capt.  J.  H.  Higbee,  U.  S.  M.  C,  was  assigned  to  command  the  naval 
force  at  Colon. 

Post  1,  Capt.  R.  8.  Collum,  V.  S.  M.  C.,-  Commanding. — This  post 
commanded  the  water  approach  from  the  eastward,  and  the  garrison 
was  quartered  in  the  building  occupied  by  the  mechanics  of  the  Panama 
Railroad  Company,  near  the  hospital. 

Post  2,  Capt.  F.  H.  Harrington,  U.  8.  M.  C.9  Commanding. — This  post  is 
on  the  beach  near  the  church,  an  eighth  of  a  mile  nearer  the  center  of 
the  town  than  post  l.  The  men  wete  quartered  in  a  house  marked  I> 
on  plan  E. 

Post  3,  Lieut.  T.  ii.  M.  Mason,  U.  8.  jY.,  Comminuting. — This  garrison 

was  quartered  in  a  scries  of  six  houses  shown  OH  the  appended  plan  B, 

marked  I. 
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Post  4,  Lieut.  C.  0.  Allibone,  U.  S.  jV.,  Commanding. — This  garrison  was 
quartered  at  the  Pacific  Mail  Steamship  Company's  wharf  and  guarded 
the  causeway  or  approach  by  laud  to  Colon,  and  the  wharves  and  prop- 
erty belonging  to  the  steamship  company.     (See  plan  F.) 

The  quarters  for  posts  1,  2,  and  3  were  furnished  by  the  Panama 
Kailroad  Company,  aud  those  for  No.  4  by  the  Pacific  Mail  Steamship 
Company. 

The  District  of  Matachin. 

matachin. 

Post  1,  Capt.  R.  W.  Huntington,  U.  S.  M.  C,  Commanding. — The  gar- 
rison was  quartered  in  the  railroad   station,  the  officers  having  the* 
paymaster's  car  ou  a  siding  assigned  to  them. 

SAN  PABLO. 

Post  2,  First  Lieut.  G.  F.  Elliott,  TJ.  S.  M.  C,  Commanding. — The  garri- 
son at  San  Pablo  was  quartered  in  a  fine  house  loaned  by  the  courtesy  of 
the  Director-General  of  the  Panama  Canal  Company.  The  post  at  San 
Pablo  was  an  important  one,  as  it  commanded  the  approaches  to  the 
Barbacoas  iron  bridge  over  the  Chagres  Eiver.  A  guard  tent  was  put 
up  at  either  end,  and  a  small  earthwork  commanded  the  bridge  and  ap- 
proaches. 

This  post  was  established  on  the  16th  of  April,  in  compliance  with  the 
following  telegram  addressed  to  Captain  Huntington,  viz : 

[Telegram.] 

Colon,  April  16 — i  p.  m. 
Captain  Huntington, 

Matachin  : 

Send  twenty-five  men  and  two  officers  back  to  San  Pablo  by  special  to-night  to 
guard  Barbacoas  Bridge  over  Chagres  River.  Commanding  officer  at  San  Pablo  gar- 
rison must  ask  Chief  of  canal  what  barracks  he  is  to  occupy,  as  agreed  to-day  with 
the  director-general. 

B.  H.  McCALLA. 

The  garrison  at  Panama  was  commanded  by  Maj.  and  Bvt.  Lieut. 
Col.  Charles  Heywood,  commanding  the  brigade  of  marines,  and  was 
quartered  in  the  freight  offices,  old  passenger  station,  and  in  two  large 
freight-houses,  well  located,  and  open  at  both  ends.  The  freight-houses 
belonged  to  the  Canal  Company.  The  strength  of  these  several  garri- 
sons is  appended,  marked  G. 

The  Political  Situation. 

In  order  to  make  plain  the  political  condition  of  the  Isthmus,  it  is 
necessary  to  refer  to  the  elections  of  last  summer  in  Panama  and  the 
subsequent  events. 

The  President  of  each  of  the  eight  States  forming  the  United  States 
of  Colombia,  as  well  as  the  National  Executive,  are  elected  for  terms  of 


49 

two  years.  Each  State  is  independent  in  the  management  of  its  local 
affairs.  The  elections  in  Panama  occurred  last  summer,  and  two  can- 
didates were  balloted  for,  viz ;  Seiiors  Arosemena  and  Lambert.  The 
former  is  said  to  have  had  the  support  of  the  Government  at  Bogota. 
Although  the  results  of  the  balloting  were  disputed,  it  was  claimed  that 
Senor  Lambert  had  been  elected. 

The  Constitutional  Assembly,  composed  of  thirty-two  members,  met 
on  the  6th  of  last  January,  decided  that  there  had  been  no  election,  and 
proceeded  to  elect  a  President,  as  provided  for  by  law. 

General  Santo  Domingo  Vila,  who  came  to  the  Isthmus  last  Novem- 
ber as  a  fiscal  agent  of  the  General  Government  to  examiue  into  the 
•butracts  between  the  Panama  Railroad  Company  and  the  State,  was 
choseu  President  of  the  State  of  Pauama,  January  7,  by  the  Constitu- 
tional Assembly.  Seiiors  Arosemena  and  Vivas  Leon  were  chosen  or 
appointed  First  Designado  and  Second  Designado. 

The  office  and  duties  of  the  Designado  are  similar  to  those  of  Vice- 
President,  and  in  the  event  of  the  death  or  the  absence  of  the  President 
they  succeed  successively  to  the  presidency. 

The  other  officers  of  the  State  government,  such  as  Secretary  of  State, 
Governor  of  Panama,  Prefects,  &c,  are  appointed  by  the  President. 
The  Commander  in-Chief  of  the  Colombian  (National)  forces  is  ap- 
pointed from  Bogota,  and  that  office  was  tilled  by  General  Goniina. 

The  steamer  Boyaca,  which  later  on  performed  valuable  service  'for 
the  National  Government,  was  lying  off  Panama,  formed  part  of  Go- 
nima's  force,  and  was  commanded  by  Colonel  Ulloa.  The  Boyaca,  in- 
tended for  the  revenue  service  of  Colombia,  had  been  built  at  Wilming- 
ton, Del.,  by  the  Pusey  &  Jones  Company,  in  1883  and  1884,  and  was 
a  staunch  craft,  about  the  size  of  our  seagoing  revenue  cutters.  The 
Colombian  Government  having  asked  that  a  United  States  naval  offi- 
cer might  inspect  the  Boyaca  to  determine  whether  the  specifications  in 
the  contract  between  the  Government  and  the  Pusey  &  Jones  Company 
had  been  carried  out,  and  whether  she  was  likely  to  fulfill  the  conditions 
Required  of  a  revenue  cutter,  Commander  J.  W.  Philip  was  detailed 
for  the  duty.  Commander  Philip  having  reported,  on  January  1(>,  1884, 
that  the  Boyaca  fulfilled  the  requirements  specified,  and  was  likely  to 
prove  most  efficient,  she  was  accepted  by  the  Colombian  Government, 

Ju  February  a  portion  of  the  national  forces  stationed  on  the  Isthmus 
lent  to  Buenaventura,  the  sea-port  of  the  State  of  Cauoa,  about  300 
miles  BOUfch  of  Panama,  to  aid  in  suppressing  the,  revolution  which  had 
broken  out  jn  thai  State.  About  the  1st  of  March  General  Vila,  ob- 
taining two  months' leave  of  absence,  sailed  himself  with  more  national 
troops  for  Cartbagena,  to  help  suppress  the  rebellion  in  the  State  of 
Bolivar.  The  strength  of  the  national  forces  having  been  thus  reduced 
in  Pauama,  those  who  were  discontented  with  the  result  of  last  sum- 
Bier's  election  look  the  opportunity  to  at  tern  pi  a  revolution. 

I  list  Designado  Arosemena  had  succeeded  to  the  presidency  of  the 
L6555  N  o 4 
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State  in  the  absence  of  Santo  Domingo  Vila,  and  General  Gonima,  the 
commander-in-chief,  was  in  Colon. 

General  Aizpuru,  who  had  been  president  of  the  State  of  Panama  for 
one  term,  six  or  seven  years  ago,  and  who  had  served  in  the  national 
legislature,  was  recognized  as  the  leader  of  the  liberal  party  in  the 
State.  On  the  16th  of  March  he  made  a  demonstration  against  the 
Government  which  caused  Senor  Arosemena  to  take  refuge  on  Her 
British  Majesty's  ship  Heroine,  then  lying  off  Panama;  broke  open  cars; 
opened  and  blocked  switches;  obstructed  the  road;  prevented  repairs 
to  the  same;  cut  the  telegraph  wires;  seized  and  held  railroad  employes; 
claimed  the  right  to  exercise  a  censorship  over  the  telegrams ;  and 
made  it  necessary  to  close  the  trausit.  General  Gonima,  hearing  of 
this  demonstration  on  the  part  of  Aizpurn,  proceeded  by  train  to  Pan- 
ama with  the  national  force  then  stationed  at  Colon.  When  Gonima 
arrived,  on  the  17th  of  March,  Aizpuru  retired  from  the  city,  and  Senor 
Arosemena  returned  from  the  Heroine. 

Colon  was  now  without  troops.  Prestan,  a  Haytien  negro,  with  a 
trace  of  white  blood,  the  leader  of  a  faction  of  the  radical  wing  of  the 
liberal  part}7,  took  advantage  of  the  opportunity  and  seized  that  city. 
Aizpuru  and  Prestan  were  pronounced  in  their  dislike  to  all  foreigners 
on  the  Isthmus,  especially  to  the  Americans  living  there,  and  this  feel- 
ing was  made  use  of  to  incite  their  adherents  and  hold  them  together. 

About  the  20th  of  March  Arosemena  resigned.  Vivas  Leon  should 
then,  in  the  absence  of  Santo  Domingo  Vila,  have  succeeded  to  the 
presidency  of  Panama,  but  was  prevented  by  General  Gonima,  who  de- 
clared himself  the  "  military  and  civil  chief  of  Panama."  This  title  and 
office  are  established  by  law ;  the  National  Government  may,  under 
certain  circumstances,  make  such  an  appointment.  It  is  very  ques- 
tionable, however,  whether  General  Gonima  had  a  right  to  seize  the 
reins  of  government,  more  particularly  since  the  Second  Designado, 
Senor  Vivas  Leon,  was  in  Panama,  and  should  according  to  precedent 
and  law  have  succeeded  to  the  presidency. 

On  the  night  of  the  30th  of  March  General  Gonima  sent  Colonel  Ul- 
loa  (then  commanding  the  Boyaca)  by  train  to  Colon,  with  a  portion  of 
the  troops  in  Panama,  to  put  down  Prestau's  revolution.  In  order  to 
prevent  a  conflict  within  the  limits  of  Colon,  Mr.  Burt,  the  Superintend- 
ent of  the  Panama  Railroad  Company,  notified  Colonel  Ulloa  that  he 
must  disembark  at  Monkey  Hill,  about  2  miles  outside  of  Colon.  This 
was  also  made  necessary  by  Prestan,  who,  hearing  of  the  departure  of 
national  troops,  went  out  with  his  force  to  meet  Ulloa,  tearing  up  the 
railroad  tracks  between  Colou  and  Monkey  Hill. 

The  two  forces,  numbering  about  150  each,  met  on  the  Panama  side 
of  Monkey  Hill.  After  a  short  conflict  Prestan  was  driven  from  his 
position  into  Colon  and  behind  his  barricades  in  that  city.  After  fight- 
ing for  several  hours  on  the  morning  of  April  1,  the  insurgents  were  dis- 
lodged and  put  to  flight  by  the  national  forces,  led  with  great  gallantry 
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by  Colonel  Ulloa  and  his  second  in  command,  Colonel  Broun,  who  was 
Chief  of  Police  of  Panama.  Both  officers  were  severely  wounded  in  the 
engagement.  During  the  conflict  the  city  was  fired  by  the  insurgents 
and  destroyed. 

The  departure  of  Colonel  Ulloa  and  his  command  from  Panama  still 
further  reduced  the  force  in  that  city  ;  and  on  the  day  of  the  fight  in 
Colon,  April  1,  Aizpuru,  with  the  ammunition  taken  on  the  16th  of  the 
preceding  month  from  a  sealed  car  in  transit  to  Central  America,  cap- 
tured Panama.  General  Gonima,  with  less  than  100  soldiers  in  the  cuar- 
tel,  made  a  gallant  defense  and  held  out  for  some  time  against  a  much 
larger  force.  He  finally  surrendered  to  Aizpuru  to  prevent  the  destruc- 
tion of  the  cuartel  by  dynamite  taken  from  contractors  employed  by  the 
canal  company  and  used  for  blasting. 

When  General  Gonima  surrendered  the  Boyaca  was  included  in  the 
stipulations,  but  Sehor  Jose  Obaldia,  who  was  in  command  of  her,  re- 
fused to  be  governed  by  the  terms  of  the  surrender  and  sailed  for  Bu- 
enaventura, then  held  by  the  National  Government.  General  Aizpuru, 
having  seized  the  government,  declared  himself  President  of  the  State  of 
Panama,  and  filled  the  offices  with  his  friends. 

Colonel  Ulloa,  with  less  than  100  national  troops,  held  Colon  ;  the  rest 
of  tfie  Isthmus  included  in  the  zone  of  transit  was  held  by  theinsurgents 
under  Aizpuru. 

This  was  the  condition  of  affairs  upon  the  arrival  of  the  naval  force 
at  Colon  in  the  Pacific  Mail  Steamship  Company's  steamers  City  of 
Para  and  Acapulco,  on  the  11th  and  15th  of  April. 

On  the  morning  of  the  17th,  accompanied  by  Lieutenants  Cowles  and 
Keeder,  I  passed  over  the  line  of  railroad,  inspecting  the  road  and  the 
garrisons  at  Matachin,  San  Pablo,  and  Panama,  returning  to  Colon  that 
evening. 

Not  deeming  it  necessary  at  that  time  to  enter  the  city  of  Panama,  I 
wrote  a  note  to  Mr.  Adamson,  our  consul  general,  asking  him  to  visit 
me  if  perfectly  convenient.  The  consul  general  was  kind  enough  tocome 
to  Camp  Jouett,  the  name  given  to  the  position  occupied  by  the  naval 
force  at  the  railroad  station. 

A  few  days  prior  to  this  General  Aizpuru  had  borrowed  a  large  steam 
tug  from  the  canal  company,  in  which  be  had  sent  two  commissioners  to 
Buenaventura  for  the  purpose  of  coming  to  terms  with  the  commander- 
in-chief  ol  the  national  forces,  which  were  assembling  at  that  port  to 
embark  for  Panama.  The  insurgent  force  in  Panama  was  engaged  in 
loop-holing  the  cathedral  and  the  old  monastery  in  the  Plaza  San  Fran- 
cisco,  an  indication  that  resistance  would  be  made  to  the  entry  of  the 

Nationals. 

Although  anarchy  reigned  along  the  line  of  railroad,  1  came  to  the 

conclusion  thai  there  would  be  little  or   no  danger  to  the  transit  unless 

the  de  facto  government  of  Panama,  represented  by  Aizpuru,  should  be 
threatened  or  overthrown.    This  was  not  likely  to  occur  until  the  &rrh  aJ 
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of  a  sullleient  national  force  from  the  vicinity  of  Carthagena  or  Buena- 
ventura. The  danger  then  to  be  apprehended  was  the  probability  that 
during  a  conflict  within  the  limits  of  Panama,  the  city  would  be  fired 
by  the  insurgents,  in  whose  ranks  were  some  of  Prestaifs  men  who  had 
taken  part  in  the  burning  of  Colon.  The  large  sums  of  money  paid 
semi-monthly  to  the  employes  of  the  canal  company  had  attracted  men 
of  bad  character  from  the  West  Indies  and  the  West  Coast.  These 
men  had  nothing  to  lose,  and  the  prospect  of  plunder  was  an  incentive 
to  tire  Panama.  The  city  was  not  supplied  with  water,  and  had  no 
fire  apparatus.  In  the  prevailing  strong  winds  the  flames,  in  case  of 
conflagration,  would  have  spread  to  the  buildings  and  wharves  of  thfc 
Panama  Railroad  Company  and  have  destroyed  them.  Such  a  disas- 
ter would  have  prevented  the  transfer  of  freight  for  some  months,  and 
thus  practically  have  closed  the  transit. 

My  chief  anxiety  was  therefore  that  I  should  not  be  able  to  prevent 
the  destruction  of  the  city. 

In  consequence  of  the  difficulty  met  with  in  discharging  the  stores 
from  the  Acapulco,  on  account  of  the  burning  of  the  wharves  in  Colon, 
it  was  not  until  Monday,  the  20th,  that  we  were  able  to  place  them  in 
an  accessible  place,  a  large  store-house  which  had  been  built  in  the 
mean  time  by  the  Panama  Railroad  Company  opposite  Post  3.         * 

On  that  day  I  visited  Matachin  and  San  Pablo  to  investigate  a  re- 
ported attempt  to  blow  up  the  house  occupied  by  the  force  at  the  latter 
station.  A  Spanish  negro  had  been  seen  hanging  about  within  the  lines 
at  San  Pablo  late  in  the  afternoon  of  the  19th  instant.  Shortly  after- 
wards Lieutenant  Elliott  was  informed  that  a  man  in  the  neighboring 
camp  Occupied  by  the  canal  employes  had  threatened  to  blow  up  the  gar- 
rison. Lieutenant  Elliott  promptly  caused  the  arrest  of  the  man,  who  had 
in  his  possession  a  package  of  dynamite  with  fuse.  He  proved  to  be  the 
man  who  had  been  seen  within  the  lines  a  short  time  previous,  and  his 
clothes  were  found  under  the  barracks.  The  man  was  sent  to  Colon 
and  placed  in  confinement.  He  was  afterwards  turned  over  to  the  Co- 
lombian authorities. 

On  the  following  morning  I  transferred  the  headquarters  from  Colon 
to  Panama. 

On  the  same  day  Admiral  Jouett  inspected  the  several  garrisons,  re- 
turning to  Colon  the  same  afternoon. 

At  this  time  it  was  reported  that  the  Cofnmanding  Officer  of  the  Na- 
tional Forces  at  Buenaventura  had  declined  to  treat  with  the  two  com- 
missioners' sent  by  Aizpuru,  and  had  seized  the  tug  in  which  they  were 
sent  from  Panama.  It  afterwards  turned  out  that  the  Commissioners 
had  been  offered  the  option  of  returning  to  Panama  with  the  National 
Forces  or  of  remaining  in  the  State  of  Cauca.  They  preferred  the  lat- 
ter alternative. 

It^was  also  reported  that  the  national  troops  at  Buenaventura  were 
being  embarked  in  the  iron  steamer  Guayaquil  (from  which  the  engines 
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and  boilers  had  been  removed),  belonging  to  the  Pacific  Steam  Naviga- 
tion Company,  and  used  by  them  as  a  hulk  to  store  freight.  On  that 
day  Captain  Higbee  was  directed  to  order  Companies  B  and  D,  under 
the  command  of  Captain  Collum,  to  proceed  to  Panama  by  the  3  o'clock 
train.  After  the  arrival  of  these  companies,  they,  together  with  a  gat- 
ling  from  the  Alliance,  and  a  howitzer  from  the  Swatara,  all  under  the 
command  of  Captain  Collum,  were  quartered  at  night  in  cars  at  the  new 
passenger  station,  extending  our  lines  to  the  bridge  crossing  the  rail- 
road. 

On  the  afternoon  of  the  21st,  accompanied  byLieutenent  Cowles  and 
Mr.  Icaza,  I  drove  over  the  town  for  the  purpose  of  acquainting  myself 
with  the  condition  of  the  city. 

On  the  22d  instructions  were  issued  to  the  garrison  at  Camp  Jouett, 
a  copy  of  which  is  appended  and  marked  H.  The  dispositions  required 
by  that  order  were  made  on  the  evening  of  the  same  day,  and  again  on 
the  afternoon  of  the  23d  for  practice. 

On  the  23d  I  received  information  that  700  national  troops  had  em- 
barked in  the  Boyaca,  the  hulk  Guayaquil,  and  a  schooner ;  later  I 
was  notified  that  this  force  had  sailed,  the  Boyaca  and  canal  tug  towing 
the  hulk  and  schooner  and  three  whale  boats  in  which  to  land  the  men 
at  Panama. 

The  Occupation  of  Panama. 

[See  plan  marked  I.] 

On  the  24th  it  was  reported  that  barricades  were  being  erected  in  the 
streets,  an  indication  that  General  Aizpuru  would  resist  the  national 
forces  and  that  fighting  in  the  streets  would  follow.  At  11.55  a.  m.  our 
consul-general  called  on  me  and  notified  me  that  two  barricades  were 
being  erected  at  the  points  marked  T  on  the  plan,  and  that  i«  conse- 
quence communication  would  be  cut  off  with  the  Central  and  South 
American  cable  office,  marked  U. 

T  notified  the  consul  that  I  would  occupy  the  city  in  half  an  hour, 
but  the  occupation  was  put  off  until  1  o'clock  in  order  that  the  men 
(night  have  their  dinner  comfortably. 

Bear  Admiral  Jouett  was  notified  by  telegraph  of  my  intention  to 
occupy  Panama.  The  signal  agreed  upon  with  Captain  Norton  to  land 
all  the  available  force  from  his  ship  was  made,  and  the  following  tele- 
grams were  scut  to  Lieutenanl  Allibone  and  to  Bear-Admiral  Jouett: 

Panama.  April  24 — 12.30  p.  in. 
ul  Aluboxk, 

•  lal  Aid,  <  olon  : 

Direct  Captain  Higbee  to  semi  the  entire  force  now  at  Colon,  with  all  the  guns,  to 

Panami  lie  utmost  dispatch.     A  special  train  will  be  furnished  by  Mr.  Burt. 

MoCALLA. 

Panama,  April  24—3.40  p.  m. 
Admiral   Jul  KTT,  Colon  : 

Bend  the  reserve  battalion  of  marines  fco  Panama  by  special. 

KoCAl  i 
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At  1  o'clock  the  disposition  of  the  force  for  an  entry  into  Panama 
was  completed,  and  as  soon  as  the  boats  from  the  Shenandoah  were  in 
sight  the  signal  was  given  to  advance. 

Tanks  of  powder  and  a  Farmer's  dynamo  machine,  with  wire  and  fuzes, 
had  been  obtained  from  the  Shenandoah  to  be  used  if  necessary  to  blow 
up  buildings. 

The  several  columns  advanced  without  music,  the  marines  in  two  lines 
deployed  for  street  tiring,  the  gatlings  and  field  guns  between  the  lines 
of  marines.  Each  man  carried  80  rounds  of  ammunition,  canteen,  and 
rubber  blanket.     The  marines  carried  40  rounds  in  haversacks. 

The  instructions  contained  in  my  letter  of  the  22d  were  carried  out, 
except  that  they  were  so  far  modified  that  the  entire  center  column 
marched  to  the  cable  office,  and  that  the  force  commanded  by  Captain 
Collum  marched  directly  to  the  Plaza  Santa  Ana  by  the  Chemin  de  la 
Savane  and  the  Carrera  del  Isthme;  Captain  Reid's  company  and  the 
gatling  from  the  Alliance  being  left  to  occupy  the  junction  of  the 
Chemin  de  la  Savane  with  the  road  leading  to  the  hospital.  That  por- 
tion of  the  order  directing  the  left  column  to  advance  by  the  beach,  if 
the  tide  permitted,  had  been  rescinded  on  the  23d. 

The  barricade  in  the  Carrera  de  Caldas  was  made'of  heavy  wooden 
posts  set  in  the  ground  3  feet  apart,  connected  by  boarding  to  be  backed 
with  earth.  The  barricade  in  the  Carrera  de  Ricuarte,  near  the  prin- 
cipal cuartel,  was  constructed  of  sand  bags.  The  former  was  torn 
down.  The  latter  was  occupied  and  a  Gatling  mounted  behind  it,  trained 
on  the  cuartel. 

Having  heard  that  General  Aizpuru  would  be  at  the  Panama  Railroad 
depot  during  the  afternoon,  I  gave  orders  that  he  should  be  held  in  case 
he  came. 

The  force  was  now  disposed  as  follows: 

Company  C,  of  the  First  Battalion  was  at  the  Cable  Company's  office; 
Company  E  of  the  First  Battalion,  a  short  Gatling,  and  20  men  under 
Ensign  H.  M.  Witzel,  were  at  the  sand-bag  barricade  in  the  Carrera  de 
Ricuarte;  Company  B,  First  Battalion,  was  stationed  at  the  consulate; 
company  A,  First  Battalion,  was  stationed  at  the  Pacific  Mail  Company's 
office;  Lieutenant  Hughes,  U.  S.  X.,  with  20  blue-jackets  and  a  short 
Gatling,  were  stationed  at  the  junction  of  the  Carrera  de  Sucre  and  the 
Cathedral  Plaza.  Ensign  Jas.  H.  Oliver,  U.  S.  K,  with  20  blue-jackets 
and  a  3-inch.  B.  L.  R.  were  stationed  at  the  junction  of  the  Carrera  de 
Sucre  and  the  Carrera  de  Cordova.  Captain  Collum  occupied  the  Plaza 
Santa  Ana,  the  most  important  position  in  the  city,  with  company  A, 
Second  Battalion,  Company  D,  First  Battalion,  and  40  blue-jackets  with 
two  pieces  of  artillery.  Junior  Lieut.  F.  E.  Sawyer  and  Naval  Cadet 
I.  K.  Seymour,  U.  S.  X.,  were  in  charge  of  the  latter. 

A  line  of  sentries  was  posted  from  the  Plaza  Santa  Ana  along  the 
Carrera  Chiriqui  to  the  bay,  and  another  along  the  Carrera  cle  Bocas 
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Toro  to  the  Sea,  the  former  connecting  with  a  line  running  parallel  with 
the  bay  to  Camp  Jouett. 

At  Gamp  Jouett  there  were  33  blue-jackets  under  Lieut.  Lucien 
Young,  U.  S.N. 

General  Eafael  Aizpuru  and  other  revolutionary  officials,  namely, 
Senor  Carlos  Vallarino,  Secretary  of  War ;  Carlos  Mendoza,  Secretary 
of  State,  and  Bernardo  Vallarino,  Governor  of  Panama,  were  arrested 
near  the  Consulate  of  the  United  States.  By  request  of  Mr.  Adamson 
they  were  taken  to  the  consulate  for  a  time,  on  account  of  the  tempo- 
rary indisposition  of  General  Aizpuru. 

I  explained  in  brief  to  General  Aizpuru  that  I  had  no  desire  to  inter- 
fere with  the  existing  government,  but  that  the  barricades  in  the  streets 
cut  off  my  communication  with  the  Central  and  South  American  Tele- 
graph Company's  office,  and  that  the  street  fighting  which  would  in- 
evitably ensue  threatened  the  lives  and  property  of  American  citizens, 
which  I  had  been  instructed  to  protect.  I  also  stated  that  I  should  be 
compelled  to  detain  General  Aizpuru  until  a  definite  assurance  was 
given  me  that  the  lives  of  Americans  should  not  be  endangered,  nor 
their  property  injured  or  destroyed.  He  was  given  the  option  of  going 
either  to  his  headquarters  or  to  the  hotel,  under  guard. 

General  Aizpuru  stated  that  he  would  give  up  the  city;  I  replied 
that  I  would  be  happy  to  assume  the  responsibility  of  its  protection , 
and  through  the  kindness  of  the  proprietors  of  the  Panama  Star  and 
Herald  published  the  following  notice,  with  translations  in  Spanish 
and  French : 

NOTICE   TO   THE   PUBLIC. 

Having  been  informed  by  the  Consul-General  of  the  United  States  that  a  military 
force  was  erecting  barricades  which  would  cut  off  communication  with  the  American 
Cable  Company,  I  have  entered  the  city  peacefully,  in  order  to  take  measures  to  pre- 
vent injury  to  American  interests.  All  law  abiding  citizens  will  be  protected.  All 
saloons  and  liquor  shops  must  be  closed.  The  city  will  be  policed  by  the  force  under 
my  command,  and  no  one  will  be  permitted  to  enter  the  city  by  laud  or  sea. 

B.  H.  McCALLA, 

Commanding  the  U.  S.  Naval  Forces  on  the  Isthmus  of  Panama. 
May  24,  1 

Later,  by  the  invitation  of  Mr.  Shuber,  the  owner  of  the  Grand  Cen- 
tral Hotel,  General  Aizpuru  and  his  friends  decided  to  go  there,  accom- 
panied by  Lieutenant  Boeder,  in  whose  custody  they  were  placed.  A 
platoon  from  Company  A  of  the  First  Battalion  was  detailed  to  guard 
the  hotel. 

A  subterranean  passage  at  one  time,  1 « - <  1  from  the  old  monastery  in 
the,  Plaza  San  Francisco  to  tint  cathedral.  The  Plaza  Santa  Ana  \\;i^ 
the  Center  of*  the  part  of  the   city   occupied   by  the   worst    classes.      It 

therefore  became  necessary  to  occupy  the  church  in  the  Plaza  Santa 
Ana  and  the  Cathedral,  the  keys  of  which  were  cheerfully  turned  over 
bj  the  priests  in  charge,  ('are  was  taken  that  no  injury  was  done  to 
the  churches. 
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Lieut.  L.  Young  on  his  arrival  from  the  Shenandoah  relieved  the  force 
of  Lieutenant  Berry  man,  U.  S.  M.  C,  at  the  depot.  The  latter  at  once 
marched  his  command  to  the  Plaza  Santa  Ana.  Later  in  the  afternoon 
Lieutenant  Mason,  U.  S.  N.,  was  placed  in  command  at  Camp  Jouett. 

The  garrison  from  Colon,  consisting  of  Companies  C  and  E,  Second 
Battalion,  two  sections  of  Gatling  and  two  sections  of  rifled  guns,  under 
command  of  Lieutenant  Alii  bone,  arrived  about  5  p.  m.  Before  sunset 
a  strong  picket-line  was  thrown  across  the  peninsula  on  which  the  city 
was  built,  extending  from  Camp  Jouett  to  the  shore  on  the  south,  and 
shown  on  the  plan  marked  I.  This  line  was  occupied  by  Companies  1) 
and  B  of  the  Second  Battalion,  Captains  Keid  and  Harrington,  three 
Catlings  under  Lieutenant  Badger,  Naval  Cadet  Plunkett,  and  Gunner 
Walsh,  the  whole  force  under  command  of  Lieutenant  Allibone. 

Company  C,  Second  Battalion,  Captain  Muse,  reinforced  Lieutenant- 
Colonel  Hey  wood's  column,  and  was  quartered  in  the  office  of  the  Pacific 
Mail  Steamship  Company.  The  second  platoon  of  Company  A,  Captain 
Meeker,  was  sent  to  Shuber's  Hotel. 

About  7  p.  in.  there  was  a  quarrel  between  some  citizens  in  the  Cathe- 
dral Square,  during  which  several  shots  were  exchanged.  The  Gatling 
gun  in  the  Calle  Sucre,  sufficiently  elevated  to  clear  the  tops  of  the 
houses,  was  tired  across  the  plaza,  clearing  it  in  a  few  seconds.  Xo 
further  disturbance  occurred  during  the  night,  the  city  being  thoroughly 
patrolled  under  the  direction  of  Brevet  Lieutenant-Colonel  Hey  wood. 

The  marines  of  the  vessels  of  the  Xorth  Atlantic  Station,  anchored 
off' Colon,  had  been  organized  by  order  of  Bear- Admiral  Jouett  into  a 
reserve  battalion.  This  battalion,  about  100  strong,  under  commaud  of 
Captain  Young,  U.  S.  M.  C,  arrived  at  Panama  about  10  p.  in.,  and  was 
quartered  for  the  night  in  the  railroad  station.  On  the  25th  the  com- 
panies of  the  reserve  battalion  relieved  the  companies  at  the  barricade 
and  the  cable  office. 

The  military  force  of  Aizpuru  was  said  to  be  from  600  to  800  men j 
but  from  information  furnished  me  1  estimated  it  to  be  about  500,  dis- 
tributed in  the  cuartels  or  barracks  marked  J,  K,  L,  S,  on  the  plan  of 
Panama. 

On  the  following  day,  while  I  was  at  the  Consulate,  the  Commanding 
Officer  of  the  insurgent  troops  came  there  and  asked  if  the  naval  force 
would  be  withdrawn  to  Camp  Jouett  provided  that  a  guarantee  were 
given  that  no  barricades  should  be  erected,  and  that  no  street  fighting 
should  be  permitted.  An  affirmative  reply  was  made,  and  at  the  re- 
quest of  the  officer  I  saw  General  Aizpuru. 

In  anticipation,  however,  of  a  possible  attack  that  night,  instructions 
had  been  given  Lieutenant  Allibone  to  break  camp  and  enter  the  city 
at  5.30,  to  leave  Company  D,  Second  Battalion,  and  the  Gatling  from 
the  Alliance,  at  the  Plaza  Santa  Ana,  and  to  march  with  the  rest  of  his 
force  to  the  Cathedral  Square. 

To  cut  off  communication  with  the  principal  cuartel,  which  had  pur- 
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posely  been  left  open  the  previous  day  and  night,  the  force  in  the  Calle 
Sucre  was  moved  into  the  Carrera  Narino,  the  barricade  of  sand  bags 
was  moved  one  block  to  the  westward,  and  the  12-pounder  howitzer  was 
moved  to  the  junction  of  the  (Jarreras  de  Oaldas  and  de  Acevedo  Gomez. 
The  rest  of  the  force  in  the  vicinity  of  the  cathedral  square  was  so  dis- 
posed as  to  hold  the  parallelogram  embraced  generally  by  the  bay  on 
two  sides,  the  Carrera  de  Camillo  Torres,  and  Carrera  Xarino. 

Upon  visiting  General  Aizpuru,  in  compliance  with  his  request,  he 
offered  to  give  the  guarantee  before  mentioned.  In  order  that  there 
should  be  no  misunderstanding  I  obtained  the  services  of  Mr.  Del  Valle 
and  Mr.  Millet,  American  citizens  who  were  familiar  with  the  Spanish 
language,  and  who  kindly  consented  to  act  as  interpreters.  The  follow- 
ing agreement  was  made  out  in  Spanish  and  in  English: 

The  undersigned,  Rafael  Aizpuru,  president  of  the  sovereign  State  of  Panama,  and 
B.  H.  McCalla,  commanding  the  United  States  naval  forces  on  the  Isthmus  of  Pan- 
ama, have  agreed  to  the  following,  viz  : 

Article  I.  Once  this  agreement  signed.  Commander  McCalla  will  withdraw  the 
American  troops  at  present  occupying  the  city  of  Panama  to  the  quarters  which  they 
occupied  up  to  yesterday,  in  the  neighborhood  of  the  Panama  Railroad  station. 

Art.  II.  General  Aizpuru  binds  himself  to  fulfil  the  duty  of  thoroughly  protecting 
the  lives  and  interests  of  the  American  citizens  and  foreigners  residing  in  the  city  of 
Panuma;  he  will  not  allow  any  fighing  to  take  place  within  the  limits  of  the  city, 
nor  will  he  allow  barricades  to  be  erected. 

Art.  III.  Commander  McCalla  will  take  no  part  in  any  political  contest. 

Signed  in  duplicate  in  the  city  of  Panama,  April  25,  1885. 

R.  AIZPURU. 

B.  H.  McCALLA,  U.  S.  N. 

True  copy  of  the  paper  in  English  held  by  General  Aizpuru,. 
Note. — A  copy  of  the  agreement  in  Spanish  is  appended,  marked  J. 

In  accordance  with  the  agreement,  the  naval  force  was  withdrawn 
from  the  city  about  8  p.  m.,  except  portions  which  remained,  by  request 
of  General  Aizpuru,  at  the  Consulate  and  in  the  Plaza  Santa  Ana  until 
I  o'clock. 

Some  dissatisfaction  was  expressed  at  the  withdrawal  to  the  railroad 
depot  of  the  naval  force,  and  some  fear  least  Aizpuru  would  be  una- 
ble to  afford  protection  to  Americans,  but  the  object  of  the  occupation 
of  the  city  having  been  satisfactorily  attained  there  was  do  good  reason 
fat  remaining  there  any  longer.  As  it  turned  out  these  apprehensions 
were  groundless. 

A  cablegram  received  from  the  Navy  Department  late  on  the  after- 
noon  of  the  L'oth,  left  me  discretion  so  far  as  holding  the  town  was  con- 
cerned. 

It  happened  that  our  position  at  the  railroad  depot  was  the  best  one 
itrategically  that  could  have  been  selected.    From  1 1 1 « *  new  passenger 

station  nil  roads  leading  from  the  city  COUld  be  Occupied  in  a  very  short 
time. 

During  the  occupation  of  the  city  the  men  behaved  in  the  most  exem- 
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plary  manner,  and  though  they  were  always  ] prepared  for  an  attack, 
ami  the  seamen  were  armed  with  either  the  Hotchkiss  or  Lee  magazine 
guns,  do  accident  occurred.  To  express  to  some  extent  iny  apprecia- 
tion of  their  behavior,  the  next  day  at  inspection  the  following  order  was 
published : 

Order.]  Headquarters  United  States  Naval  Force 

on  Isthmus  of  Panama,  April  26,  1885. 
The  Commanding  Officer  desires  to  express  to  bis  command  his  appreciation  of  their 
excellent  conduct  under  the  trying  circumstances  of  the  last  two  days. 

No  higher  praise  can  be  given  than  that  which  is  conveyed  in  the  notification  that 
there  was  not  an  accidental  discharge  of  any  weapon. 

The  command  will  be  held  in  readiness  to  move  at  any  moment,  and  I  desire  to 
caution  it  against  opening  fire  too  soon. 

Our  only  purpose  is  to  protect  the  lives  and  x>roperty  of  Americans  and  to  keep  the 
transit  open. 

B.  H.  McCALLA. 
Commander,  Commanding. 

On  Sunday,  the  26th,  there  was  a  fight  between  Jamaicans  and  Colom- 
bians at  Paraiso  Station,  7£  miles  from  Panama.  Exaggerated  reports 
of  this  disturbance  reached  Panama,  and  on  Monday  morning,  the  27th, 
the  British  Consul  called  on  me  to  report  that  13  Jamaicans  had  been 
shot  the  preceding  day  at  Paraiso,  and  that  the  calaboose  was  full  of 
wounded  men.  The  railroad  officials  also  reported  that  the  station- 
house  at  Paraiso  had  been  fired  into  the  previous  night,  and  that  the 
workmen  were  in  fear  of  their  lives. 

Obtaining  permission  from  Rear- Admiral  Jouett  to  send  a  force  to 
that  place,  Captain  Reid,  U.  S.  M.  C,  was  sent  to  Paraiso  the  same  day 
with  his  company.  Assistant  Surgeon  Ogden,  U.  S.  K,  wTas  ordered  to 
report  to  Captain  Reid  and  in  addition  to  the  instructions  of  the  latter, 
appended,  marked  K,  he  was  directed  to  offer  the  services  of  Assistant 
Surgeon  Ogden  to  the  Alcalde  of  Paraiso  in  case  there  were  wounded 
men  needing  treatment  in  the  calaboose.  None  of  the  latter  were  in 
need  of  a  surgeon,  and  reports  of  the  affair  were  found  to  have  been 
grossly  exaggerated.  Three  Jamaicans  were  killed  in  a  race  quarrel 
which  was  brought  about  by  drinking.  Indeed,  nearly  all  the  fatal 
quarrels  occur  on  Sunday,  and  the  origin  may  generally  be  traced  to 
liquor.  On  Tuesday  Lieutenant  Mason,  with  one  section  of  artillery  in 
an  armored  car,  relieved  Captain  Reid,  the  latter  returning  to  Panama 
with  his  company. 

On  Monday  evening,  the  27th,  after  the  departure  of  the  garrison  for 
Paraiso,  the  landing  party  from  the  Iroquois  (which  had  arrived  off 
Panama  the  day  before)  came  ashore,  and  was  quartered  for  the  night 
on  the  railroad  wharf.  Early  Tuesday  morning  the  Boyaca,  with  the 
canal  tug,  hulk  Guayaquil,  schooner,  and  three  whale  boats  were  seen 
in  the  bay. 

Lieutenant  Reeder  was  sent  to  call  on  the  Commander-in-Chief  to  pre- 
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sent  my  compliments,  and  to  explain,  if  necessary,  more  fully  the  re- 
quest contained  in  the  following  communication : 

Headquarters  United  States  Naval  Force 

on  Isthmus  of  Panama,  Panama,  April  28,  1885. 
Sir  :  I  have  the  distinguished  honor,  in  the  absence  of  my  Commander-in-Chief, 
Admiral  Jouett,  at  Colon,  to  inform  you  that  for  the  protection  of  the  transit  across 
the  Isthmus,  and  for  the  protection  of  Americans  and  their  property,  I  occupy  the 
railroad  station  at  this  place  with  a  United  States  naval  force. 

My  lines,  for  this  purpose,  necessarily  extend  from  the  railroad  wharves  to  the  pas- 
senger station  at  the  bridge. 

May  I  beg  leave  to  request  that  the  National  Force  under  your  command  may  be 
directed  not  to  land  within  my  lines. 

I  shall  take  the  first  opportunity  of  paying  my  respects  to  you ;  meanwhile  I  shall 
be  most  happy  to  place  my  personal  services  at  your  disposition. 
I  have  the  honor  to  be,  very  respectfully, 

B.  H.  McCALLA, 
Commander  U.  S.  iV\,  Commanding. 
To  the  Commander-in-chief  Colombian  National  Forces  off  Panama. 

Colonel  Montoya,  who  had  been  appointed  Military  and  Civil  Chief  of 
the  State  of  Panama,  was  on  board  the  Boyaca,  as  well  as  Colonel  Eeyes, 
the  Commander-in-Chief  of  the  military  force,  which  consisted  of  about 
600  men.  During  the  conversation  Colonel  Eeyes  stated  to  Lieutenant 
Reeder  that  he  was  having  the  entrance  to  the  Rio  Grande,  south  of  the 
city,  examined  with  the  view  of  finding  out  whether  he  would  be  able 
to  land  his  forces  in  that  vicinity. 

Rear- Admiral  Jouett  having  come  to  Panama  on  the  afternoon  of 
Tuesday  the  28th,  on  Wednesday  Colonels  Reyes  and  Montoya  and 
Aizpuru  met  in  the  railroad  office,  Rear- Admiral  Jouett  taking  part  in 
the  conference.  The  conference  resulted  in  an  agreement  being  signed 
between  the  representatives  of  the  Colombian  Government  and  Aizpuru 
by  which  the  latter  was  to  surrender. 

The  quasi  government  represented  by  Aizpuru  having  entirely  dis- 
appeared with  the  signing  of  the  capitulation,  the  reasons  which  had 
hitherto  made  it  imperative  to  prevent  the  landing  of  the  Colombian 
forces  within  our  lines  now  ceased  to  exist.  They  accordingly  landed 
at  the  railroad  wharf  early  on  the  morning  of  the  30th,  and  we  were 
able  to  facilitate  their  disembarkation.  By  the  terms  of  this  agreement 
the  national  troops  marched  into  the  city  from  their  camp  in  the 
savannah,  to  the  north  of  the  lines  occupied  by  us,  at  1  p.  m.  on  Thurs- 
day the  30th;  a  battalion  under  Captain  Collum,  made  up  of  two  com- 
panies of  the  Second  Battalion  of  Marines, one  G-atling  section, and  one 

B.    L.    U.    section,    were   drawn   up   on    the   road    in   front    of    the    mo- 
nger station,  and  presented  arms  as  the  Colombian  force  under 
Colonel    Reyes    marched    p:ist.      The   latter   halted    his   command    and 

returned  the  salute.    On  the  arrival  of  Colonel  Reyes  at  the  presidency , 

the  Colombian  lla<;  was  hoisted  in  Camp  Jouett,  and  a  national  salute 
fired  from  the  tield  pieces  in  front  of  our  headquarters.  Thi«  salute 
was  returned  on  the  following  morning. 
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On  the  30th  the  forces  from  the  Shenandoah,  Swatara,  and  Alliance 
returned  to  their  ships. 

On  Friday.  May  1,  the  fonr  companies  of  the  Second  Battalion  of 
Marines,  two  sections  of  the  B.  L.  R.  Battalion,  and  theGatling  Battalion 
returned  to  Colon,  Lieutenant  Allibone  relieving  Lieutenant  Colahan  of 
the  command  of  the  force  at  that  place. 

On  Friday  morning  with  Lieutenant  Cowles,  accompanied  by  Mr. 
Adam  son,  I  called  upon  Colonels  Montoya  and  Reyes.  I  had  the 
pleasure  of  congratulating  them  upon  their  promotion  to  the  rank  of 
General,  information  to  that  effect  having  been  received  from  Bogota. 
In  this  connection  I  desire  to  state  that  in  my  opinion  the  people  of 
the  Isthmus  are  to  be  congratulated  upon  having  in  authority  two  such 
able,  energetic,  and  accomplished  men  as  Generals  Montoya  and  Beyes. 
Without  the  determination  shown  by  these  men  the  suppression  of  the 
rebellion  must  have  been  postponed  and  our  stay  on  the  Isthmus 
lengthened. 

Before  the  arrival  of  the  national  troops  from  Cauca  there  had  been 
much  talk  among  those  who  sympathized  with  Aizpuru  in  regard  to 
the  ferocity  and  brutality  of  the  expected  Colombian  forces.  I  am  glad 
to  state  here  that  I  saw  them  all  land,  and  failed  to  detect  among  them 
any  man  who  had  the  appearance  of  deserving  such  a  reputation. 

I  returned  to  Colon  on  May  1,  inspecting  the  garrisons  at  Matachin 
and  San  Pablo  on  the  way.  The  same  day  the  garrison  at  Paraiso  re- 
turned to  Colon. 

On  May  5,  in  consequence  of  the  failure  of  the  insurgents  to  deliver 
up  their  arms  as  agreed  upon,  General  Aizpuru  and  his  principal  ad- 
herents were  arrested  and  confined  by  order  of  General  Beyes. 

In  consequence  of  the  unsettled  condition  of  the  Isthmus,  General 
Beyes  found  it  necessary  to  issue  the  following  proclamation : 

The  Commander-in-Chief  of  the  Colombian  Forces  to  the  Inhabitants  of the  Isthmus  of  Panama : 

In  order  to  more  effectually  punish  the  numerous  criminals  who  have  disturbed  the 
peace  of  the  Isthmus,  and  who  still  persist  in  their  outrageous  crimes,  I  have  declaied 
martial  law  in  this  State  as  the  best  means  to  secure  order  for  the  present. 

All  persons  are  earnestly  requested  to  remain  at  their  homes  and  continue  their 
customary  occupations  so  that  farther  disorder  may  he  avoided. 

I  shall  protect  all  peaceable  and  well  disposed  persons  to  the  utmost  extent  of  my 
power. 

EAFAEL  REYES. 
General,  Commander-in-Chief  of  the  National  Forces. 

Colon,  May  5,  1885. 

On  the  5th  of  May  a  stand  of  colors  was  presented  to  the  Second 
Battalion  of  Marines,  and  guide  flags  to  the  Gatling  and  3-inch  B.  L.  K. 
Battalions.     (The  First  Battalion  had  been  supplied.) 

On  the  7th  of  May  portions  of  the  First  Battalion  of  Marines  were 
sent  to  San  Pablo  and  Colon,  and  that  night  the  remainder  of  the  force 
under  my  command  sailed  for  New  York  on  the  Pacific  Mail  steamship 
Colon.     The  Colon  arrived  the  morning  of  the  16th  of  May,  and  in  com- 
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pliance  with  the  instructions  of  the  Department,  the  men  were  trans* 
ferred  to  the  Brooklyn  navy-yard  and  the  officers  were  ordered  to  re- 
sume the  duties  in  which  they  were  engaged  prior  to  sailing  for  the 
Isthmus. 

It  is  proper  to  state  that  Lieutenant-Commander  Longnecker,  U.  S* 
N.,  with  a  landing  party  of  125  blue-jackets  and  marines  from  the  United 
States  steamer  Shenandoah  held  the  Panama  Railroad  station  (Camp 
Jouett)  from  the  7th  of  April  until  the  arrival  of  Lieutenant-Colonel 
Hey  wood,  U.  S.  M.  C,  with  the  naval  force  under  his  command,  on  the 
lit!)  of  April. 

I  take  this  opportunity  of  presenting  certain  conclusions  as  the  result 
of  my  observations  upou  the  Isthmus. 

MARINES. 

While  the  Marine  Corps  is  highly  efficient  and  admirably  disciplined, 
their  tactics  are  of  a  by  gone  day.  "  Heavy  Infantry  n  disappeared  with 
the  introduction  of  the  long-range  breech-loader.  Unless  officers  and 
men  are  instructed  in  the  principles  of  modern  tactics  and  are  taught 
to  avail  themselves  of  cover  in  advancing  to  an  attack,  they  will  only 
discover  its  advantages  by  fatal  experience,  as  was  the  case  with  the 
Russian  infantry  during  the  last  Busso-Turkish  war. 

The  method  of  developing  a  modern  fighting  line  advocated  by  the 
late  General  Upton  in  his  book  under  the  head  of  u  deploying  as  skir- 
mishers by  numbers,"  is  well  adapted  for  the  purpose,  but  it  requires 
additional  rules  for  deployment  when  in  column.  The  manual  for  the 
rifle  is  also  obsolete.  "  Carry  Arms"  should  be  abolished,  and  the  differ- 
ent movements  in  the  manual  of  arms  should  be  executed  from  an  "Order," 
in  which  position  the  piece  should  habitually  be  when  at  a  halt.  The 
above  applies  with  equal  force  to  the  instruction  of  blue-jackets. 

All  Marine  Officers  should  pass  through  the  Torpedo  School  at  New- 
port, R.  I.,  and  there  should  be  one  or  more  always  stationed  at  the 
Artillery  School  at  Fort  Monroe. 

The  men  should  be  instructed  in  practical  electricity  as  applied  to  the 
use  of  land  and  submarine'  mines. 

Much  of  the  time  now  wasted  in  barracks  could  be  profitably  employed 
in  drilling  with  machine  guns  and  field  pieces,  which  could  be  borrowed 
from  the  Ordnance  Bureau.  Every  summer  the  marines  in  the  United 
States  should  go  into  camp,  half  of  those  stationed  at  each  naval  stat- 
ion marching  to  a  common  center  for  that  purpose.  In  midsummer 
they  could  be  relieved  by  those  who  had  remained  on  duty  at  the  sta- 
tions. The  officers  should  sleep  and  mess  in  the  camp.  lam  quite  sure 
that  Army  officers  would  welcome  an  addition  of  this  kind  to  the  force, 
of  the  Army  which  annually  encamps  in  the  vicinitj  of  Washington. 

The  officers  of  the  Marine  Corps  sutler,  as  <lo  naval  officers,  from  the 

Want  of  a  healthy  How  ol  promotion,  and  from  the  absence  of  all  stimu- 
lus to  mental  activity  caused  by  the  present  system  of  advancement. 
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It  may  be  well  to  state  here  that  blue-jackets  and  marines  performed 
outpost  and  sentry  duty  equally  well. 

LANDING  PARTIES. 

It  lias  frequently  been  necessary  in  the  past,  and  it  will  continue  to 
be  necessary  in  the  future,  to  land  a  force  of  seaman  and  marines  from 
all  of  our  squadrons.  The  landing  party  from  each  ship,  as  well  as  the 
naval  brigade  of  each  squadron,  should  therefore  be  landed  at  least  once 
a  week  for  practice1.  There  has  been  too  much  objection  to  such  exer- 
cises on  the  part  of  naval  officers,  but  the  need  of  them  must  now  be 
apparent  to  the  most  conservative.  The  necessity  for  such  practice  is 
now  thoroughly  recognized  by  the  officers  of  other  naval  powers.  Dress 
parades  should  be  abolished,  and  only  those  manoeuvres  likely  to  be  of 
use  in  actual  service  should  be  practiced. 

I  should  recommend  the  adoption  of  some  form  of  shield  for  use  with 
the  gatling  gun  and  the  3  inch  B.  L.  R. 

The  landing  party  which  came  on  shore  from  the  Iroquois  under  com- 
mand of  Lieutenant-Commander  Stockton,  U.  S.  N.,  showed  evidence 
of  having  been  carefully  organized  and  frequently  drilled. 

ARMS,   EQUIPMENT,   AND   CLOTHING. 

The  marines  were  armed  with  the  Springfield  rifle,  the  blue-jackets, 
(except  the  8  canuoueers  of  each  gatling  and  field  piece,  who  carried  re- 
volvers and  cutlasses)  with  the  Lee  magazine  rifle. 

More  or  less  complaint  was  made  of  injury  to  the  firing  pins  of  the 
Springfield,  and  two  accidental  discharges  occurred  in  my  presence, 
caused  by  the  shock  due  to  the  hammer  at  half  cock  striking  the  left 
fore-arm  when  shifting  the  piece  from  the  "  right  shoulder,"  to  "  support 
arms."  The  Lee  magazine  rifles  gave  us  no  trouble,  none  of  them 
having  been  disabled  during  the  time  they  were  in  service.  The  model 
of  this  rifle  had  the  disadvantage  of  being  about  3  or  4  inches  shorter 
than,  the  rifle  adopted  by  all  nations  for  their  infantry,  and  it  was  fitted 
with  an  inferior  rear  sight.  Fortunately  there  was  no  fighting,  and 
our  force  did  not,  in  this  instance,  suffer  from  the  reduced  range  and 
want  of  accuracy  due  to  the  shortness  of  barrel.  The  hands  of  the  men, 
however,  were  frequently  cut  by  the  sharp  edges  of  the  rear  sights. 
There  seems  to  be  no  good  reason  why  our  seamen  should  not  be  armed 
with  rifles  equal  in  length  of  range  and  in  sights  to  the  most  accurate 
supplied  to  the  infantry  of  other  governments. 

The  blue-jackets  had  grey  webbing  belts  which  fastened  in  front,  and 
contained  pouches  for  two  ro^rs  of  cartridges  (eighty  in  all),  the  weight 
being  transferred  to  the  shoulders  by  means  of  cross  straps ;  the  ma- 
rines had  white  leather  belts  and  two  cartridge  boxes  containing  twenty 
cartridges  each.  The  former  answered  admirably;  the  latter  had  the 
disadvantages  of  offering  a  good  target  to  the  enemy,  of  having  no 
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shoulder  support,  of  adding  materially  to  the  discomfort  and  fatigue  of 
the  men  wearing  them,  and  of  not  carrying  sufficient  cartridges.  They 
should  be  abolished  at  once.  I  should  recommend  that  each  seaman 
and  marine  lie  supplied  with  brown  or  tan-colored  webbing  belts,  one 
about  the  waist  containg  forty  cartridges,  with  shoulder  supports,  the 
other  containing  the  same  number  of  cartridges,  to  be  worn  over  the 
right  shoulder  and  under  the  left  arm.  The  most  convenient  place  to 
carry  cartridges  is  in  front  of  the  center  of  the  body.  The  space  re- 
quired for  the  clasps  of  belts  is  necessarily  without  cartridges.  There- 
fore it  would  facilitate  rapid  firing  if  the  waist  belt  were  clasped  on  the 
side  under  the  left  arm. 

In  consequence  of  the  long-range  rifles  now  in  use  it  becomes  import- 
ant to  select  neutral  colors  for  uniform.  White  offers  an  excellent 
target.  Some  other  colors  should  therefore  be  adopted  for  the  helmets 
of  the  marines  and  the  leggings  of  seamen.  This  necessity  was  im- 
pressed upon  all  the  officers  who  were  in  Panama  during  the  night  of 
occupation.  To  those  who  advocate  white  on  the  score  of  effect,  it  is 
only  necessary  to  say  that  the  most  serviceable  uniform  is  always  the 
most  effective. 

The  helmets  of  the  marines  are  much  too  heavy ;  those  for  naval  offi- 
cers, although  much  lighter,  could  also  be  reduced  in  weight.  The  fa- 
tigue cap  for  both  officers  and  enlisted  men  of  the  Marine  Corps  is  in 
every  way  unserviceable,  and  should  be  changed  for  one  which  has 
greater  air  space  and  better  protection  for  the  eyes.  Without  the  straw 
hats  purchased  by  direction  of  the  Department,  and  issued  to  the  blue- 
jackets, the  latter  would  have  been  very  uncomfortable,  and  would 
'probably  have  suffered  severely  from  the  effects  of  the  tun.  Marines 
on  ship-board  should  always  be  provided  with  leggings,  because  from 
the  character  of  the  service  they  are  likely  to  perform  when  forming 
part  of  a  landing  party,  the  leggings  are  as  indispensable  to  them  as  to 
seamen. 

AMMUNITION. 

A  large  supply  of  serviceable  rifle  and  revolver  ammunition  should  be 
kept  in  readiness  for  instant  service.  When  the  Navy  is  called  upon 
for  an  armed  force  the  force  is  required  in  a  hurry.  The  First  Bat  tab 
lion  of  marines,  about  225  strong,  sailed  from  New  York  the  day  after 
the  order  was  given  to  organize  it.  But  20,000  rounds  of  serviceable 
ammunition  could  be  supplied  to  it,  consequently  40,000  rounds  of  oar- 
bridges  marked  "unserviceable"  were  added  to  bring  the  amount  up  to 
00,000  rounds. 

With  the  entire  force  of  650  men  and  3  gatlingS,  but  100,000  round 8 
■  t\ -ieeable  "  ainmunit  oil  were  Supplied,  an   amount  in  my  opinion 

much  too  small  considering  the  distance  of  the  [sthuius  from  the  base 
of  supplies,  and  the  enormous  consumption  of  cartridges  b.\  breech 
loaders,  magazine  and  machine  guns.  The  expedition  should  ha\  <■  been 
supplied  with  at  least  300,000 rounds. 
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Of  the  pistol  ammunition  landed  from  the  Swatara  for  the  use  of  her 
men  75  per  cent,  was  found  to  be  too  large  for  the  pistols,  and  prevented 
the  breechblocks  from  closing. 

The  haversacks  were  not  quite  large  enough  to  carry  two  days'  pro- 
visions. The  inside  of  the  haversack  might  be  fitted  with  small  com- 
partments or  canvas  pouches  for  tea,  coffee,  sugar,  and  salt.  They, 
together  with  the  canteens  and  blanket  bags,  should  be  numbered  con- 
secutively, in  order  that  they  may  be  recognized  by  their  owners.  With- 
out numbers  they  are  likely  to  be  disfigured  by  marks  or  names. 

The  canteens  were  made  from  the  ordinary  tin  of  commerce  and  rusted 
badly  in  use.  It  will  be  advisable  to  consider  the  question  of  substi- 
tuting some  kind  of  natural  or  prepared  wood  for  t^e  tin. 

INDIA-RUBBER  BLANKETS. 

The  india-rubber  blankets  obtained  from  the  army  and  taken  to  the 
Isthmus  in  the  Acapulco  were  found  most  serviceable.  Each  non-com- 
missioned officer,  petty  officer,  and  enlisted  man  carried  one.  They 
were  also  issued  to  such  of  the  officers  as  were  not  provided  with  water- 
proof clothing. 

PROVISIONS. 

The  provisions  were  excellent  in  quality  and  ample  in  variety ;  the 
only  exception  in  quality  being  the  tea,  which  had  deteriorated  by  age 

Lieutenant  Allibone  reported  that  the  pressed  corned  beef  was  ex 
cellent,  but  when  served  out  and  eaten  cold,  as  was  sometimes  neces 
sary,  it  produced  indigestion;  causing  vomiting  in  a  number  of  cases 

The  men  having  their  canteens  filled  with  water  drank  immoderately 
which  probably  caused  the  sickness  mentioned.     If  the  corned  beef 
were  cooked  with  potatoes,  or  with  rice  and  biscuit  in  the  shape  of  a 
stew,  it  would  make  a  palatable  dish. 

All  articles  were  put  up  in  large  packages.  In  issuing  rations  to  the 
different  detachments  this  arrangement  was  found  very  inconvenient. 
A  barrel  of  beans,  pork,  beef,  &c,  served  out  to  a  small  number  of 
men  caused  much  waste  under  the  circumstances  incident  to  the  service. 
On  each  ship  in  commission,  articles  forming  part  of  the*  Navy  ration 
should  be  put  up  in  smaller  packages  and  kept  ready  for  issue  to  the 
"  landing  party." 

During  our  service  on  the  Isthmus  it  was  often  necessary  to  move  de- 
tachments without  warning,  and  the  want  was  felt  of  a  supply  of  some 
form  of  compressed  food  from  which,  by  the  simple  addition  of  boil- 
ing water,  each  man  could  have  quickly  made  a  nourishing  soup. 

WATER. 

There  is  no  distilling  apparatus  on  the  line  of  railroad.  In  the  ab- 
sence of  distillers  at  the  Brooklyn  Navy -yard  ready  for  shipment,  a 
small  boiler,  pump,  pipe,  &c,  were  supplied  by  the  Engineer  Depart- 
ment to  boil  drinking  water,  if  necessary. 
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Distilled  water  for  drinking  and  cooking  was  supplied  to  the  Naval 
Force  in  breakers  from  the  ships  at  Colon  and  Panama. 

The  water  at  Frijoles,  where  there  is  a  pumping  station  for  the  rail- 
road, was  tested  and  pronounced  fit  to  driuk,  but  an  inspection  of  the 
source  of  supply  was  not  reassuring. 

From  Taboga  Island,  Bav  of  Panama,  excellent  water  can  be  ob- 
tained ;  but  at  the  end  of  the  dry  season  the  supply  is  always  very  low. 

HEALTH. 

There  were  the  usual  cases  of  fever  and  other  diseases  to  be  expected 
on  the  Isthmus  and  one  fatal  case  of  yellow  fever,  thought  to  to 

exposure  on  the  night  of  the  occupation  of  Panama ;  but  the  general 
health  of  the  command  was  excellent ;  greatly  due,  in  my  opinion,  to  the 
comfortable  quarters  generously  provided  by  Mr.  Burt,  the  superin- 
tendent of  the  Panama  Bailroad  Company,  and  to  the  efforts  of  the  offi- 
cers to  protect  the  men  from  the  sun  and  rain.  It  was  a  matter  of  in- 
terest and  surprise  that  the  blue-jackets  suffered  much  less  from  cli- 
matic influences  than  the  marines,  although  both  performed  precisely 
the  same  duties. 

At  Matachin  and  San  Pablo  there  was  practically  no  sick  list.  Al- 
though the  elevation  of  this  section  of  the  Isthmus  may  have  had  much 
to  do  with  the  good  sanitary  condition  of  the  garrisons,  the  excellent 
regulations  established  by  the  commanding  officer  largely  contributed 
to  this  result. 

CASUALTIES. 

Private  Marine  David  Irvine,  Company  E,  First  Battalion,  was  shot 
ou  the  night  of  the  28th  of  April,  while  attempting  to  enter  our  lines, 
having  been  outside  without  authority.  Thomas  Brennan,  Coal  Heaver, 
attached  to  the  Alliance,  was  shot  on  the  morning  of  April  29  by  Pri- 
vate Murray,  Company  E,  First  Battalion,  during  a  quarrel.  Both 
wounds  proved  fatal.  Angus  Flemming,  Seaman  Apprentice,  from  the 
Alliance,  died  of  yellow  fever  on  the  30th  of  April,  in  the  French  hos- 
pital at  Panama. 

MEDICAL   SUPPLIES. 

I  desire  to  call  attention  to  the  medical  supplies  sent  out  with  the 
First  Battalion  of  Marines,  in  the  City  of  Para.  Although  ample  sup- 
plies were  afterwards  sent,  those  furnished  the  above-mentioned  force 
Were  entirely  inadequate  to  the  purpose  intended;  consequently  such 
medicines  as  were  needed  had  to  be  bought  at  comparatively  great  cost 
in  Panama. 

I  was  informed  that  upon  application  being  made  for  medical  stoics 
•neb  as  were  likely  to  be  required  on  the  Isthmus,  the  Medical  Officer 
who  had  charge  of  these  supplies  stated  that  the  expedition  would  re 
quire  but  few  medicines  since  it  was  only  meant  for  a  demonstration 
and  would  return  immediately.  Such  a  remark,  if  made,  would  show 
10555  N  0 5 
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that  tbe  necessity  of  making  an  expedition  complete  in  all  its  details  in 
order  to  insure  its  success  was  not  understood  nor  appreciated. 

Soon  after  our  arrival  at  Colon,  knowing  by  experience  tbe  necessity 
of  having  a  full  medical  staff,  I  applied  by  cable  for  one  additional  sur- 
geon and  one  apothecary.  The  application  was  not,  however,  granted. 
As  it  happened,  Dr.  Whiting  had  been  taken  down  with  the  fever  two 
days  after  the  arrival  of  the  Acapulco  at  Colon,  and  the  only  apothe- 
cary attached  to  the  force  proved  inefficient  and  was  of  no  assistance. 
The  expedition  was  therefore  subjected  to  great  inconvenience,  which 
might  have  had  very  serious  results,  and  the  officers  to  considerable 
anxiety,  from  the  absence  of  the  necessary  medical  attendance.  If  a 
Commanding  Officer  is  to  be  held  responsible  for  the  success  of  an  ex- 
pedition it  is  imperative  that  a  reasonable  request  of  this  nature  should 
be  promptly  granted. 

In  this  connection  I  may  mention  that  on  the  passage  from  New 
York  Dr.  Whiting  gave  me  a  copy  of  a  paper,  entitled  "Notes"  or  "  Sug- 
gestions on  Sanitary  Precautions,"  signed  by  the  Surgeon- General  of 
the  Navy  and  approved  by  the  Secretary  of  the  Navy.  They  were  not 
addressed,  but  were  given  to  Dr.  Whiting  by  the  Senior  Medical  Officer 
stationed  at  the  Brooklyn  Navy-Yard.  Although  brought  to  the  atten- 
tion of  the  Commanding  Officer  in  this  somewhat  informal  manner,  they 
were  regarded  as  an  order  of  the  Department,  and  were  enforced  dur- 
ing the  service  on  the  Isthmus.  The  Commanding  Officer  of  each  gar- 
rison was  supplied  with  a  copy,  and  they  were  afterwards  promulgated 
by  the  Commander-in-Chief  in  a  Squadron  General  Order.  The  sugges- 
tions were  found  to  be  valuable  in  practice. 

It  was  found  before  leaving  New  York  that  a  portion  of  the  ordnance 
supplies  for  bluejackets  was  about  to  be  shipped  on  board  the  City  of 
Para,  in  compliance  with  the  directions  of  the  Bureau  of  Orduauce. 
As  the  execution  of  this  order  would  have  precluded  the  possibility  of 
giving  the  seamen  embarked  on  board  the  Acapulco  the  necessary  in- 
struction in  the  use  of  their  arms  during  the  voyage  down,  arrange- 
ments were  made  to  take  the  equipments  in  the  latter  vessel. 

The  points  referred  to  above  illustrate  the  necessity  for  a  central 
office  in  the  Navy  Department,  the  chief  of  which,  having  received  a 
military  education  and  being  thoroughly  cognizant  of  the  intentions  and 
desires  of  the  Secretary,  should  be  held  responsible  for  the  technical 
details  necessary  to  fit  out  an  expedition  or  ship  in  the  most  efficient 
manner.  He  should  be  aware  of  the  contents  of  all  instructions  sent 
by  officials  relating  to  the  fitting  out  of  the  force.  Under  the  present 
system  the  Chiefs  of  half  a  dozeu  Bureaus  may  overwhelm  the  Com- 
manding office:  of  an  expedition  or  the  Commandant  of  a  Station  with 
confusing  telegrams,  thereby  causing  delay  or  possible  failure. 

This  suggestion  is  not  meant  to  reflect  upon  the  Bureau  system,  but 
is  intended  to  call  attention  to  the  need  of  a  central  office  in  the  Navy 
Department,  by  which  unity  of  action  may  be  secured  aud  all  confu- 
sion of  the  kind  referred  to  be  avoided  iu  future  expeditious. 
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TRANSPORTS. 

The  larger  and  better  organized  the  force  which  a  naval  squadron 
can  throw  on  shore  quickly  the  more  formidable  that  squadron  be- 
comes. This  has  always  been  the  case!  It  seems  probable  that  in 
future  naval  operations  an  additional  number  of  seamen  and  marines, 
organized  in  naval  brigades,  will  be  carried  in  transports  accompanying 
the  battle  ships. 

In  common  with  other  maritime  nations,  the  United  States  should 
own  naval  transports.  One  would  have  been  of  great  use  upon  this 
occasion,  and,  in  addition,  would  have  answered  as  a  hospital  ship  and 
movable  base.  During  peace  transports  could  be  used  to  transport 
our  own  men  or  to  transfer  detachments  of  the  Army  from  post  to  post 
on  the  sea-board.  The  experience  gained  in  embarking  and  disembark- 
ing troops  would  be  valuable  to  both  branches  of  the  service. 

PANAMA  RAILROAD  COMPANY. 

The  Panama  Railroad,  under  the  able  management  of  Mr.  G.  A. 
Burt,  the  present  General  Superintendent,  has  been  vastly  improved 
since  my  last  visit  to  the  Isthmus,  three  years  ago.  The  rolling  stock 
(a  large  part  of  which  was  destroyed  when  Colon  was  burned)  was  in 
excellent  condition;  the  road  bed  was  well  ballasted,  the  embankments 
were  in  good  order,  and  the  trains  ran  on  schedule  time.  It  was  not 
uncommon  to  run  a  locomotive  and  one  car  over  the  47J  miles  between 
Colon  and  Panama  in  one  hour  and  eighteen  or  nineteen  minutes,  al- 
though there  are  10J  miles  of  curves  in  that  distance.  Upon  one  occa- 
sion I  was  carried  in  a  "special"  11  miles  in  thirteen  and  one-half 
minutes. 

The  few  clusters  of  native  huts  which  marked  the  stations  before  the 
advent  of  the  canal  company  had  grown  into  an  almost  continuous  line 
of  thriving  villages.  The  passenger  traffic  has  grown  enormously,  in- 
creasing from  2(>,801  in  1880  to  515,520  in  1884,  nearly  all  of  it  local. 
Six  of  the  daily  trains,  three  each  way,  were  for  passengers.  The  gross 
earnings  of  the  road  for  the  year  1884  were  $3,494,77(5. 

I  take  great  pleasure  in  stating  that  Mr.  Burt  did  everything  in  his 
power  to  make  officers  and  men  comfortable  in  buildings  owned  by  the 
company,  and  that  he  was  always  ready  to  transport  our  forces  at  a  mo- 
ment's notice.  Mr.  Ernesto  Icaza,  the  agent  of  the  Panama  Railroad 
at  Panama,  often  rendered  us  valuable  service  at  considerable  peril 
and  inconvenience  lo  himself. 

Appended,  marked  L,  is  a  map  and  profile  of  the  railroad. 

PERSONNEL. 

While  all  the  officers  did   well,  1  feel   it    my  duty  to  c;ill  the  attention 

of  the  Department  to  those  who  came,  under  my  Immediate  observation, 
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The  conduct  and  efficiency  of  the  noncommissioned  and  petty  officers 
are  worthy  of  the  highest  praise.  The  behavior  of  the  enlisted  men  was 
admirable ;  less  than  3  per  cent,  were  found  to  be  unreliable  on  duty  or 
in  camp.  When  the  peculiar  temptations  to  which  they  were  subjected 
in  the  trying  climate  of  the  Isthmus  are  cousidered,  this  fact  is  highly 
creditable  to  them. 

A  statement  of  the  force  employed  during  the  occupation  of  Panama 
is  appended,  marked  O,  together  with  a  copy  of  Squadron  General  Order 
No.  19,  marked  P. 

In  conclusion  I  desire  to  state  that  I  consider  it  a  great  honor  to  have 
commanded  so  fine  a  body  of  officers  and  men. 
Yery  respectfully  your  obedient  servant, 

B.  H.  McCALLA, 
Commander,  United  States  Navy. 


B. 

Daily  routine,  Pacific  Mail  steamship  Acapulco. 

A.  M. 

Reveille 5.  45 

Wash  clothes 6.00 

Breakfast 7.00 

Sick  call 9.00 

Quarters . 9.30 

Recall  from  drill . 10.  30 

10.45 
30 


Music  practice < 


P.  M. 

Drill  call ! 2.30 

Recall  from  drill 3.30 

Supper 4.30 

Sick  call 5.00 

Tattoo 9.00 

Taps . 9.10 

A  marine  officer  of  the  guard  and  a  naval  officer  were  on  duty  day  and  night. 


C. 

.  North  Atlantic  Station, 
U.  S.  Flagship  Tennessee  (1st  rate), 

Aspinwall,  U.  S.  C,  April  15,  1885. 
Sir:  By  direction  of  the  Navy  Department  you  will  please  assume  command  of  the 
forces  which  have  been  sent  from  NJew  York  by  steamer  for  the  protection  of  American 
interests  on  the  Isthmus  of  Panama.     You  will  also  include  in  your  command  all  the 
forces  which  have  been  landed  from  the  North  Atlantic  squadron. 

You  will  land  the  men  now  on  board  the  Acapulco  at  your  own  discretion,  as  soon  as 
they  can  be  properly  accommodated  on  shore. 
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The  transit  is  open' and  trains  have  been  running  regularly  since  the  11th  instant. 
Aspinwall  is  held  by  the  Colombian  troops,  and  Panama  is  in  the  hands  of  the  insurgents. 
I  inclose  for  your  information  a  memorandum  showing  the  number  and  disposition  of 
the  forces  on  shore;  also,  copies  of  a  squadron  general  order  relative  to  sanitary  precau- 
tions to  be  observed,  and  of  my  orders  to  Lieutenant  Colahan  and  Colonel  Heywood. 
Very  respectfully, 

JAS.  E.  JOUETT, 
Hear- Admiral,  Commanding  U.  S.  Naval  Force  on  North  Atlantic  Station. 
Commander  B.  H.  McCalla,  U.  S.  Navy, 

Pacific  Mail  Steamer  Acapulco,  Aspinwall,  U.  S.  C. 


U.  S.  Flagship  Tennessee  (1st  rate), 

Aspinwall,  U.  S.  C,  April  11,  1885. 
Sir:  Proceed  to  Panama  with  the  battalion  of  marines  under  your  command,  for  the 
protection  of  American  lives  and  property  in  that  vicinity.     The  details  of  this  service 
are  left  to  your  discretion. 

Panama  is  now  in  the  hands  of  the  revolutionary  forces,  and  it  is  feared  that  if  the 
place  is  attacked  by  the  regular  Colombian  troops  these  revolutionists  will  attempt  to 
destroy  the  city,  or  portions  of  it,  by  burning.  As  the  burning  of  Panama  would  in- 
volve the  destruction  of  much  American  and  other  foreign  property,  you  will  prevent  it 
if  possible. 

Please  advise  Captain  Norton,  commanding  United  States  Ship  Shenandoah,  now  at 
Panama,  of  your  arrival  there. 

I  inclose  herewith  a  copy  of  my  telegraphic  instructions  from  the  Department,  and 
also  some  extracts  of  a  sworn  protest  by  Mr.  George  A.  Burt,  general  superintendent 
of  the  Panama  Railroad  Company,  for  your  information. 

I  have  detailed  a  Gatling  gun  and  a  12-pounder  S.  B.  howitzer,  with  officers  and  crew, 
for  service  with  your  command. 
The  officers  are  directed  to  report  to  you. 
Very  respectfully, 

JAS.  E.  JOUETT, 
Rear- Admiral,  Commanding  V.  S.  Naval  Force  on  North  Atlantic  Station. 
Maj.  Charles  Heywood, 

U.  S.  31.  C,  Commanding  Marine  Battalion,  Isthmus  of  Panama. 


u.  S.  Flagship  Tennessee, 

A  spin, rail,  U.  S.  C,  April  11,  1885. 
Sir:  You  will  proceed  on  shore  and  assume  command  of  the  forces  landed  for  the  pro- 
tection of  life  and  property  in  Aspinwall,  relieving  Lieut.  W.  P.  Elliott,  U.  S.  N.,  and 
directing  him  to  return  to  his  ship. 

1  desire  to  guard  the  city  of  Aspinwall  from  further  attack  or  injury,  and  to  preserve 
tin-  property  that  remains,  especially  that  belonging  to  Americans. 

You  are  authorized  to  dispose;  of  the  forces  landed  from  the  H*'«'t  at  your  discretion,  in 
order  to  accomplish  the  above-named  objects;  then  report  to  me. 
Very  respectfully, 

JAS.  E.  JOl  I  it. 
Rear-Admiralf  Commanding  U.  8,  Naval  Force  on  North  Atlantic  Station, 
Lieut,  C.  E.  Colahan, 

(I.  8.  Ar.,  United  States  8hip  Tennessee, 
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General  Obdeb  |  North  Atlantic  Station, 

No-  1,;-  '  U.  S.  Flagship  Tennessee  (1st  rate), 

Aspinwall,  April  16,  188."). 
The  following  sanitary  precautious  will  be  observed  by  all  serving  on  shore  on  the 
Isthmus  of  Panama  or  in  the  tropics: 

SANITARY   PRECAUTIONS — PANAMA. 

Prevalent  diseases  are  malarial  fevers,  yellow  fever,  diarrhea,  dysentery,  sunstroke. 

The  most  common  causes  that  lead  to  a  depressed  vital  condition,  and  so  render  the 
individual  exposed  to  the  causes  of  disease,  are  want  of  food,  fatigue,  excessive  moist- 
ure, and  these  apply  with  multiplied  force  to  masses  of  men,  to  which  is  added  the 
dangerous  factor  of  overcrowding. 

Water  supply. — There  is  a  distiller  on  the  wharf  at  Aspinwall.  If  destroyed,  have  a 
regular  water  police  to  supply  the  camp  with  distilled  water  from  the  ships.  No  other 
water  to  be  used  for  culinary  or  drinking  purposes. 

Food. — Meals  at  regular  hours — warm.  The  guard  on  duty  at  night  to  have  a  cup  of 
hot  coffee  with  buiscuit  before  going  on  duty,  and  this  to  apply  to  all  relief  parties.  On 
turning  out  to  go  as  soon  as  convenient  to  breakfast,  previous  to  any  exposure.  The 
cooking  to  be  inspected,  and  the  food  also  before  cooking. 

Clothing. — Have  a  dry  suit  for  each  man,  a  water-proof  coat  to  be  used  only  when  on 
guard  in  the  rain.  The  weight  to  be  carried  to  be  diminished  as  much  as  possible;  every 
ounce  weight  added  to  the  clothing  or  materials  to  be  carried  imposes  extra  work,  and 
in  just  that  degree  is  a  minus  quality  so  far  as  efficiency  is  concerned.  Flannel  belts  to 
be  worn  covering  the  abdomen.     The  head-gear  to  be  as  light  as  possible. 

Air. — Avoid  overcrowding  in  tents.  If  in  barracks,  have  the  floors  elevated  above  the 
ground.  A  barrack  with  a  wood  roof,  ridge  ventilated  and  water-proofed  canvas  sides, 
so^that  they  can  be  raised  to  admit  air,  with  mosquito  nettings  for  each  man,  is  a  ready 
and  efficient  help  in  the  damp,  hot,  malarious  climate  against  the  effects  of  malaria. 

Parkes  states  that  even  such  small  means  as  a  mosquito  netting  is  useful  in  prevent- 
ing malarial  infection. 

General  hints. — Burn  all  refuse  from  kitchen.  Latrines  to  be  inspected  daily.  The 
police  of  the  camp  and  its  sanitary  conservancy  to  be  rigid  and  exact. 

No  drills  in  full  dress,  or  even  in  undress  when  the  thermometer  is  near  80  degrees  F., 
remembering  the  observations  of  Obernies  on  the  danger  from  heat  apoplexy  from  exer- 
cise at  such  temperature. 

Inspections  after  sunrise  or  in  the  early  evening.  Scouting  parties  or  detached  parties 
to  carry  shelter  tents  and  the  usual  boat  cooking- stove. 

If  the  rolling-stock  of  the  railroad  is  utilized  to  transport  troops,  then  use  the  in- 
closed freight  cars  for  barracks.  Canteens  to  be  filled  with  weak  cold  tea.  The  detail 
for  inspection  to  be  minute,  for  "For  want  of  a  nail  the  shoe  was  lost,"  &c. 

The  greatest  care  must  be  exercised  to  preserve  dryness  in  the  clothing  of  the  com- 
mand, the  tents,  barracks,  &c. 

These  suggestions  pres2nt  a  summary  from  personal  experience,  and  from  a  careful 
reading  of  the  sanitary  results  of  the  Abyssinian  war  and  the  present  experiences  of  the 
British  army  in  the  Soudan. 

F.  M.  GUNNELL, 

Surgeon-General. 
JAS.  E.  JOUETT, 
Rear- Admiral,  Commanding  U.  S.  Naval  Force  on  the  North  Atlantic  Station. 
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North  Atlantic  Station, 
U.  S.  Flagship  Tennessee  (1st  rate), 

Aspinwall,  U.  S,  C,  April  17, 1885. 

Sir:  I  send  inclosed  for  your  information  a  copy  of  my  instructions  from  the  honor- 
able Secretary  of  the  Navy  relative  to  the  purpose  for  which  our  Government  has  sent 
so  extensive  an  expedition  to  the  Isthmus  of  Panama,  together  with  a  copy  of  a  letter 
which  I  addressed,  upon  my  arrival  here,  to  Col.  Ramon  Ulloa,  of  the  Colombian  Guard, 
the  only  representative  of  the  constitutional  government  of  Colombia  who  was  in  this 
vicinity  at  that  time. 

You  will  please  require  your  command  to  carefully  comply  with  the  Department's 
instructions  relative  to  the  conduct  of  our  forces  while  they  remain  on  the  Isthmus. 

As  I  have  already  informed  you,  the  city  of  Panama  is  now  in  the  hands  of  the  revo- 
lutionary forces,  commanded  by  one  Aizpuru,  who  assumes  the  title  of  President  of  the 
state.     I  do  not  wish  to  recognize  the  authority  of  the  said  Aizpuru  in  any  way. 

The  regular  Colombian  forces  have  recently  been  very  successful  in  the  interior  of 
Colombia,  and  I  trust  they  will  soon  come  to  this  Isthmus,  re-establish  the  authority  of 
the  constitutional  government,  afford  adequate  security  to  life  and  property,  and  enforce 
order. 

It  is  rumored  that  Aizpuru  has  threatened  to  burn  Panama  in  case  the  Government 
forces  attack  him  there.  As  the  burning  of  Panama  would  cause  the  destruction  of 
much  property  belonging  to  Americans,  interrupt  the  transit,  besides  being  an  act  of 
vandalism,  you  will  prevent  it  if  possible,  with  the  force  under  your  command. 

I  gave  orders  to  this  effect  to  Colonel  Heywood  before  you  assumed  command  of  the 
force  on  the  Isthmus. 

I  also  learn,  by  rumor,  that  there  is  a  number  of  evil-disposed  persons  at  Matachiu. 
You  will,  therefore,  please  direct  the  officer  commanding  that  post  to  be  vigilant,  in 
order  that  excesses  may  be  prevented  in  that  vicinity. 

I  do  not  intend  to  allow  any  arms  or  ammunition  to  be  introduced  into  this  country 
during  the  present  disturbance.  It  is  reported  to  me  that  one  hundred  and  forty-five 
boxes  of  cartridges  have  recently  been  landed  here  for  parties  on  the  Isthums  by  the 
steamer  City  of  Para.  I  shall  have  them  sent  back  to  New  York  by  the  same  steamer. 
You  will  please  see  that  all  freight  arriving  at  the  Isthmus  is  examined  by  some  officer 
of  your  command,  and  will  not  allow  arms  or  ammunition  to  be  landed  without  my 
authority. 

In  order  to  preserve  the  strict  neutrality  of  the  Isthmus  of  Panama  and  to  avoid  inter- 
ruption to  the  transit,  you  will  please  prevent  any  insurgent  force  from  lauding  or  oper- 
ating in  this  vicinity. 

!'i<  use  keep  me  fully  informed  in  regard  to  all  matters  affecting  your  command  and 
our  interests  on  the  Isthmus. 
'!  daily  sick  report. 
Very  respectfully, 

JAS.  E.  JOUETT, 
Rear-Admiral,  Commanding  U.  8.  Naval  Force  on  North  At/antic  station. 

Commander  B.  H.  McCalla,  U.  S.  N. 

Commanding  Naval  Brigade,  Isthmus  of  Panama. 


OFFICIAL    I  ELEGEAM. 

Washington    i>.  c.  April ::.  L8* 
Wlmiral  Jameh  E.  Joi  kit, 

r.  8.  8.  'i 'in,,    ee,  Savy-Yard,  Florida'. 

In  addition  to  the  force  under  .your  command  in  the  steamships  Tennessee,  Swatara, 

Alliance,  and  Galena,  all  of  which  should  beat  Aspinwall  upon  your  arrival,  you  prill 

i  oforced  by  about  two  hundred  marines,  dispatched  to-day  (torn  \«w  York  by  the 
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Steamship  City  of  Para  with  tents  and  camp  equipage.  To  provide  for  further  contin- 
gencies, supplies  will  be  sent  at  once.  The  duty  you  are  called  upon  to  perform  calls 
for  the  exercise  of  great  discretion.  The  object  of  the  expedition  is  the  performance  by 
the  United  States  of  its  citizens,  to  preserve  the  neutrality  and  keep  open  the  transit 
from  Colon  to  Panama,  and  further  to  protect  the  lives  and  property  of  American  citi- 
zens. The  circumstances,  as  understood,  from  which  the  necessity  for  the  expedition 
has  arisen  are,  in  general,  that  a  steamship  belonging  to  Americans  has  been  seized  at 
Colon  by  an  armed  force  and  goods  in  transit  taken  from  her,  her  officers  and  the  Ameri- 
can Consul  imprisoned,  and  the  transit  across  the  Isthmus  interrupted.  With  the  con- 
sequences involved  in  these  past  acts  you  are  not  concerned.  Your  sole  duty  is  confined 
to  seeing  that  a  free  and  uninterrupted  transit  across  the  Isthmus  is  restored,  and  that 
the  lives  and  property  of  American  citizens  are  protected. 

If  on  your  arrival  at  the  Isthmus  order  shall  have  been  restored,  and  the  Colombian 
authorities  are  adequate  to  the  protection  of  life  and  property  and  the  maintenance  of 
the  free  transit,  you  will  interfere  in  no  respect  with  the  constituted  authorities,  but 
report  and  await  orders. 

You  have  no  part  to  perform  in  the  political  or  social  disorder  of  Colombia,  and  it  will 
be  your  duty  to  see  that  no  irritation  or  unfriendliness  shall  arise  from  your  presence  at 
the  Isthmus. 

The  incidental  exercise  of  humanity  towards  American  citizens  in  exigencies  must  be 
left  to  your  sound  discretion. 

W.  C.  WHITNEY. 
Secretary  of  the  Navy. 


Hdqes.  U.  S.  Naval  Force  on  Isthmus  of  Panama. 

April  17,  1885. 

Sir  :  In  addition  to  the  instructions  received  from  the  commander-in-chief  of  the  North 
Atlantic  Station,  which  you  will  continue  to  enforce,  be  pleased  to  prohibit  the  use  of  all 
wines,  spirituous  and  malt  liquors.  Report  to  me  daily  the  condition  of  your  command 
by  the  11.30  train  or  by  telegraph;  keep  me  advised  of  the  political  and  military  situ- 
ation in  Panama;  hold  your  entire  force  at  all  times  in  readiness  to  move.  Make  requisi- 
tion on  Paymaster  Kand  at  Aspinwall  for  any  supplies  necessary  to  the  comfort  and 
health  of  officers  and  men.  If  necessary,  purchase  what  you  require  in  Panama  and 
forward  the  bills  to  me.  Avoid,  as  far  as  possible,  ceremonies  and  parades.  Instruct 
your  officers  and  men  early  in  the  morning  and  late  in  the  afternoon.  Tea  is  better  for 
all  than  coffee;  use  the  latter  but  once  a  day;  of  the  former  you  can  have  all  that  you 
desire. 

Keep  the  transit  open,  and,  should  the  emergency  arise,  exhaust  every  means  in  your 

power  to  protect  the  lives  and  property  of  Americans.     In  my  absence  from  Panama 

open  all  cablegrams  addressed  to  me,  and  repeat  them  either  by  mail  or  by  wire  as  you 

may  deem  advisable.     I  will  keep  you  advised  of  my  whereabouts. 

Very  respectfully, 

B.  H.  McCALLA. 

Commanding  U.  S.  Naval  Force  on  the  Isthmus  of  Panama. 

Maj.  and  Lieut.  Col.  C.  Hey  wood,  U.  S.  M.  C, 

Commanding  at  Panama. 


Hdqrs.  U.  S.  Naval  Force  on  the  Isthmus  of  Panama, 

Colon,  April  17,  1885. 
Sir:  Proceed  to  Matachin,  in  a  special  train  that  will  be  provided  by  the  Panama 
Railroad  Company  to  follow  the  3  p.  m.,  with  the  company  now  under  your  command, 
and  relieve  Lieutenant  Impey  and  the  garrison  now  at  that  place. 
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I  have  directed  the  commanding  officers  of  a  section  of  artillery  and  of  a  Gatling  gun 
to  report  to  you  as  part  of  your  command. 

Your  duty  will  be  to  keep  the  transit  open,  to  protect  the  lives  and  property  of  Amer- 
ican citizens,  and  to  have  yeur  command  in  the  highest  state  of  efficiency.  ■  Take  every 
precaution  to  preserve  the  health  and  lives  of  your  command. 

Prohibit  the  use  of  wines,  spirituous  and  malt  liquors.  Dispense  with  all  unneces- 
sary ceremony  and  parades.  Instruct  your  men  in  the  early  morning  and  late  in  the 
afternoon,  avoiding  the  sun  in  the  middle  of  the  day.  Take  with  you  3,000  rounds  of 
rifle  ammunition  in  excess  of  what  has  been  served  out.  I  inclose  for  your  guidance  a 
copy  of  "  Notes  on  Sanitary  Precautions  "  and  a  copy  of  General  Order  No.  15,  North 
Atlantic  Station. 

Very  respectfully, 

B.  H.  McCALLA, 
Commanding  U.  S.  Naval  Force  on  Isthmus  of  Panama  „ 
Capt.  R.  W.  Huntington,  U.  S.  M.  C, 

Commanding  Company  A,  Second  Battalion  U.  S.  Marines,  Colon. 


Hdqes.  U.  S.  Naval  Force  on  the  Isthmus  of  Panama, 

Colon,  April  17,  1885. 

SiE:  You  will  relieve  the  command  at  garrison  No.  1  at  5.30  to-day.  You  will  dis- 
pose of  your  force  so  as  to  protect  the  water  approach  to  Colon.  A  3-inch  rifle  with  30 
rounds  shrapnel,  20  rounds  shell,  and  the  necessary  primers  and  fuses  will  be  issued  to 
you. 

Place  a  commissioned  officer  in  charge  of  this  gun,  and  direct  him  to  instruct  in  its 
use  the  men  necessary  to  work  it.  Issue  40  rounds  of  ammunition  to  each  man,  and 
take  1,000  rounds  additional.  Protect  the  lives  and  property  of  American  citizens.  Do 
not  expose  your  men  to  the  sun  in  the  middle  of  the  day.  Instruct  them  early  in  the 
morning  and  late  in  the  afternoon,  and  take  every  precaution  to  protect  the  health  and 
lives  of  your  command.  Prohibit  the  use  of  wines,  spirituous  and  malt  liquors.  In- 
closed you  will  find  for  your  guidance  General  Order  No.  15,  North  Atlantic. Station, 
and  "Notes  on  Sanitary  Precautions." 

Continue  to  carry  out  the  instructions  now  in  force  at  garrison  No.  1. 
Very  respectfully, 

B.  H.  McCALLA, 
Commanding  U.  8.  Naval  Force  on  the  Isthmus  of  Panama. 
Capt.  R.  S.  Collum,  U.  8.  M.  C, 

Commanding  Company  E,  Second  Battalion,  Colon. 


BDQBS.  U.  S.  Naval  Foece  on  Isthmus  OF  PANAMA, 

Colon,  April  17,  l- 
Sin:  Order  Capt.  Geo.  C.  Reid,  with  bis  company,  to  report  to  Lieutenant  Mason  for 

duty  in  connection   with  the  protection  Of  trains  between  Colon  and   Panama;  with  the 

remaining  two  companies  of  2d  Battalion  relieve  Not.  2  and  3  garrisons  at  5.30  p.  m., 

to-day.      Aqnaint   yourself  with  t  lie    disposition  of   the  naval  forces  in    the    \  uinity   of 

Colon,  as  well  as  the  approaches  to  thai  place. 

n.oii  no.  :;  is  headquarters,  in  my  absence  yon  will  have  command  of  the  entire 
naval  force  al  Colon,  Your  duty  is  to  protect  the  Uvea  and  property  of  American  citi- 
lens.    There  is  a  force  of  one  hundred  men  of  the  Colombian  Government  In  Asplnwall, 
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Carry  out  the  orders  now  in  lone  in  the  garrison.  Prohibit  the  use  of  all  wines,  spirit" 
UOUS  and  malt  liquors  in  your  command,  and  take  every  precaution  to  protect  the  lives 
and  health  of  your  officers  and  men.     Avoid  unnecessary  parades  and  ceremonies.    Keep 

your  men  out  of  the  sun  in  the  middle  of  the  day  as  mueh  as  possible.  Instruct  them  in 
the  early  morning  and  late  in  the  afternoon.  Issue  40  pounds  of  ammunitions  to  each 
man  and  take  1,000  rounds  extra  with  you  for  each  company.  I  inclose  for  your  guid- 
ance copies  of  General  Order  No.  15  and  "Notes  on  Sanitary  Precautions." 

One  Gatling  gun  with  1,000  rounds  and  caisson  will  be  assigned  to  you.  Be  pleased 
to  place  it  in  charge  of  a  commissioned  officer  and  direct  him  to  instruct  the  men  neces- 
sary to  its  use. 

Very  respectfully, 

B.  H.  McCALLA, 
Commander,   Commanding   U.  8.  Naval  Force. 
Capt.  J.  H.  Higbee,  r.  S.  M.  C, 

Commanding  Second  Battalion  U.  8.  Marines. 


Hdqks.  U.  S.  Naval  Fokce  ox  the  Isthmus  of  Panama, 

Colon,  April  17,  1885. 
sn;:  You  will  relieve  Lieutenant  Hosley,  in  command  of  No.  4  garrison,  at  5.30  to- 
day, taking  with  you  the  remainder  of  your  battalion. 

Protect  the  lives  and  property  of  American  citizens.  Take  every  precaution  to  pro- 
tect the  health  and  lives  of  your  command.  Keep  your  men  out  of  the  sun  in  the  mid- 
dle of  the  day.  Instruct  them  early  in  the  morning  or  late  in  the  evening,  and  avoid 
all  unnecessary  parades  and  ceremonies.  Prohibit  the  use  of  wines,  spirituous  and  malt 
liquors.  Inclosed  you  will  find  for  your  guidance  General  Order  No.  15,  North  Atlan- 
tic Station,  and  "Notes  on  Sanitary  Precautions."  Acquaint  yourself  with  the  regula- 
tions in  force  at  the  garrison  and  carry  them  out  until  further  orders. 

With  regard  to  this  garrison,  the  importance  of  guarding  the  causeway  by  which  an 
insurgent  force  would  be  apt  to  approach  is  called  to  your  attention. 
Very  respectfully, 

B.  H.  McCALLA, 
Commanding  U.  S.  Naval  Force  on  the  Isthmus  of  Panama. 
Lieut.  C.  O.  Alliboxe,  U.  S.  N., 

Commanding  Gatling  Battalion,  Colon. 


Hdqrs.  U.  S.  Naval  Force  ox  Isthmus  of  Panama, 

Colon,  April  17,  1885. 

Sir:  You  will  relieve  Lieutenant  Kimball  in  command  of  the  train  guards  in  time  to 
place  guards  on  the  early  train  to-morrow  morning.  Capt.  Geo.  C.  Reid,  U.  S.  M.  C. 
has  been  directed  to  report  to  you  with  the  company  under  his  command.  In  addition, 
you  will  have  the  two  remaining  sections  of  your  battalion. 

Acquaint  yourself  with  the  duties  now  performed  by  Lieutenant  Kimball's  command. 
Keep  the  transit  open.  Protect  the  lives  and  property  of  Americans.  Enforce  the  reg- 
ulations of  the  railroad  company.  Consult  with  Mr.  Burt,  the  superintendent  of  the 
Panama  Railroad,  and  do  anything  in  your  power  to  aid  him  and  the  officials  of  the 
trains  in  guaranteeing  safe  conduct  to  passenger  and  freight.  Take  every  precaution  to 
preserve  the  health  and  lives  of  your  command.  Omit  unnecessary  ceremonies  and  pa- 
rades. Prohibit  the  use  of  wines,  spirituous  and  malt  liquors.  Protect  the  men  from 
the  sun  a*s  much  as  possible  in  the  middle  of  the  day,  instructing  them  early  in  the 
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morning  and  late  in  the  afternoon.     Your  attention  is  called  to  the  necassity  of  exer- 
cising tact  in  the  important  duty  assigned  to  you. 

Inclosed  you  will  find  for  your  guidance  General  Order  No.  15,  North  Atlantic  Sta- 
tion, and  ' '  Notes  on  Sanitary  Precautions. ' ' 
Very  respectfully, 

B.  H.  McCALLA, 
Commanding  U.  S.  Naval  Force  on  the  Isthmus  of  Panama. 
Lieut.  T.  B.  M.  Mason,  U.  S.  N., 

Commanding  Battalion  of  Rifled  Guns,  Colon. 


G. 
Commander  Bowman  H.  McCalla,  U.  S.  N.,  Commanding. 

PERSONAL   STAFF. 

Lieut.  William  S.  Cowles,  U.  S.  N.,  adjutant-general. 
Lieut.  William  H.  Reeder,  U.  S.  N.,  A.  D.  C. 

GENERAL   STAFF. 

Paymaster  Stephen  Rand,  jr.,  U.  S.  N. 

Passed  Assistant  Surgeon  Robert  Whiting,  U.  S.  N. 

COLON   GARRISON. 

Capt.  J.  H.  Higbee,  U.  S.  M.  C,  Commanding;  First  Lieut.  W.  F.  Spicer,  U.  S.  M.  C, 
adjutant. 

Post  1. — Capt.  R.  S.  Collum,  U.  S.  M.  C,  Commanding;   First  Lieut.  S.  H.  Gibson, 
M.  C,  and  Second  Lieut.  H.  K.  Gilman,  U.  S.  M.  C;  Company  B,  Second  Battal- 
ion. 50  men,  and  one  3-inch  B.  L.  R. 

Post  2.— Capt.  F.  H.  Harrington,  U.  S.  M.  C. ;  First  Lieut.  Henry  Whiting,  U.  S.  M. 
C. :  Company  E,  Second  Battalion,  50  men. 

). — Lieut.  T.  B.  M.  Mason,  U.  S.  N.,  Commanding;  Lieut.  Wainwright  Kellogg, 
\. :  Ensign  H.  M.  Witzel,  U.  S.  N.,  and  31  blue-jackets  and  one  gatling.  Capt. 
Muse,  U.  S.  M.  C. ;  First  Lieut.  R.  Wallach,  U.  S.  M.  C. ;  Second  Lieut.  F.  E.  Sutton, 
M.  C;  Company  C,  Second  Battalion,  50  men.  Capt.  S.  C.  Reid,  U.  S.  M.  C; 
i  .ieut.  W.  F.  Spicer,  U.  S.  M.  C. ;  Second  Lieut.  S.  L.  Jackson,  U.  S.  M.  C. ;  Com- 
pany D,  Second  Battalion,  50  men. 

4. — Lieut.  O.  Allibone,  U.  S.  N.,  Commanding;  Junior  Lieut.  C.  J.  Badger,  U.  S. 
runner  .).  J.  Walsh,  U.  S.  N. ;  50  blue-jackets,  one  gatling,  one  3-inch  B.  L.  R. 
Armored  car — Hotchkiss  Rev.  Cannon,  one  gatling,  one  S.  B.  howitzer. 

master  Stephen  Rand,  U.  S.  N.,  clerk  and  yeoman. 
l'a-t  Assistant  Surgeon  Robert  Whiting,  U.  S.  N.,  and  apothecary. 

21 

Marines  200 

te 81 

Feomen 1 

Apothecary .. 1 

Total .   ::nl 

&ARBI80NS  01     M  \  I  a<  HIM    DIB1  RIOT. 
Capt.  R.  W.  Huntington,  U.  8.  M.  C,  Commanding, 
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MakuMn  Post. 

Second  Lieut  Carroll  Mercer,  U.  8.  M.  C,  39  marines;  Junior  Lieut.  J.  C.  Col  well, 
38  blue-jackets,  one  Getting  and  one  3-inch  B.  L.  R. 

San  PaHo  Post. 

First  Lieut.  Geo.    F.   Elliott,  U.  S.  M.  C,  Commanding,  13  marines;  Junior  Lieut. 
Alexander  Sharp,  12  blue-jackets,  one  12-pounder  S.  B. 

Officers 5 

Marines 52 

Blue-jackets 50 


Total 107 

PANAMA   GARRISON. 


' 


Major  and  Bvt.  Lieut.  Cel.  Charles  Hey  wood,  U.  S.  M.  C,  Commanding;  First  Lieut. 
H.  G.  Ellsworth,  U.  S.  M.  C,  adjutant. 

Company  A. — Capt.  E.  P.  Meeker,  Second  Lieut.  T.  S.  Fillette,  51  men. 

Company  B. — Capt.  L.  E.  Fagan,  First  Lieut.  Jesup  Nicholson,  51  men. 

Company  C.  — Capt.  H.  C.  Cochrane,  First  Lieut.  F.  L.  Denny,  50  men. 

Company  D. — First  Lieut.  O.  H.  Berryman,  Second  Lieut.  J.  A.  Turner,  49  men. 

Company  E. — Capt.  R.  L.  Meade,  Second  Lieut.  A.  H.  Clark,  37  men. 

First  Lieut.  A.  C.  Kelton,  U.  S.  M.  C,  brigade  quartermaster. 

Assistant  Surgeon  F.  N.  Ogden,  U.  S.  N. 

Shenandoah's  marine  guard,  First  Lieut.  T.  N.  Wood,  20  men. 

Shenandoah  armored  car,  Hotchkiss  Rev.  Cannon,  one  Gatling,  one  12-pounder  how- 
itzer; Lieut.  E.  M.  Hughes,  Ensign  J.  H.  Oliver,  60  men. 

Alliance,  Naval  Cadet  C.  P.  Plunkett,  24  men. 

Swatara,  Junior  Lieut.  F.  E.  Sawyer,  24  men. 

Officers 19 

Marines :_T 258 

Bluejackets 108 

Total 385 


H. 

Hdqrs.  U.  S.  Naval  Force  on  the  Isthmus  of  Panama. 

April  22,  1885. 
Sir:  In  the  event  of  it  becoming  necessary  to  occupy  Panama  this  command  will  ad- 
vance in  three  columns:  The  column  on  the  right  to  be  composed  of  two  companies  of 
the  second  battalion  of  marines,  the  lield-pieces,  and  two  Gatling  guns,  under  command 
of  Captain  Collum.  This  column  will  advance  from  the  new  passenger  station  along 
the  Chemin  de  la  Savane  to  its  junction  with  the  road  leading  to  the  French  hospital. 
This  junction  is  marked  by  a  short  broken  column  on  a  pedestal.  One  company,  witb 
a  field-piece,  will  advance  and  occupy  the  road  leading  to  the  cemetery  road,  which  it 
will  occupy,  and  advance  along  the  Carrera  de  Code  to  the  junction  of  the  Carrera  de 
Bolivar  and  the  Carrera  de  Camillo  Torres;  from  thence  by  the  Carrera  de  Camillo  Torres 
and  the  Carrera  de  Caldas  to  their  junction  with  the  Carrera  de  Sucre.  The  remaining 
company  of  the  column  will  advance  by  the  Carrera  del  Isthme  or  the  Carrera  de  Vera- 
guas  to  the  Plaza  Santa  Ana,  which  it  will  occupy  and  hold.  Should  the  Plaza  Santa 
Ana  have  been  occupied  by  the  center  column,  this  part  of  the  force,  which  should  be 
under  the  command  of  Captain  Collum,  will  relieve  the  force  which  occupies  it. 
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The  center  column,  consisting  of  two  companies  of  the  first  battalion  of  marines,  one 
field-piece,  and  one  short  Gatling  gun,  will  advance  by  the  Carrera  de  Colon  to  the  Car- 
rera de  Chiriqui  and  occupy  one  end  of  the  Plaza  Santa  Ana,  moving  into  the  plaza  by 
the  Carrera  del  Isthme,  or  by  the  street  to  the  northeast  leading  into  the  Calle  de  la 
Cherrera, 

The  Plaza  de  Santa  Ana  will  be  occupied  by  one  company  and  one  piece  of  artillery, 
the  remaining  company  and  Gatling  to  advance  either  by  the  Carrera  de  Pais  or  the  Car- 
rera de  Bolivar  to  the  Plaza  de  la  Cathedral  and  occupy  the  hotel  of  Mr.  Shuber, 
marked  "  H  "  on  the  map. 

As  soon  as  the  force  from  Captain  Collum's  battalion  shall  reach  the  Plaza  Santa  Ana 
the  commanding  officer  of  that  portion  of  the  center  column  holding  the  plaza  will  ad- 
vance either  along  the  line  of  the  Carrera  Constitution  or  the  Ciirrera  de  Caldes  to  the  tele- 
graph station,  which  it  will  occupy.  The  left  column,  under  your  personal  command, 
consisting  of  two  companies  of  the  first  battalion,  one  field-piece,  and  one  short  Gatling 
gun,  will  advance  by  the  beach  if  the  tide  permits,  or  by  the  street  running  parallel 
with  the  beach,  to  the  angle  just  to  the  northward  of  the  Carrera  de  la  Chiriqui,  marked 
with  a  *  on  the  plan  of  the  city,  thence  by  the  street  leading  into  the  Chiriqui,  past 
the  marked  house  to  the  Plaza  Alfaro;  thence  by  the  Carrera  de  Cordova  to  the  American 
consulate  and  the  Pacific  Mail  office,  which  it  will  occupy.  It  is  intended  in  these  in^- 
structions  to  give  the  general  directions  of  the  advance  and  the  places  to  be  occupied. 

The  object  of  the  naval  force  under  my  command  is  to  protect  American  property  and 
the  lives  of  American  citizens.     This  must  be  done  at  all  hazards. 

As  soon  as  the  landing  party  from  the  Shenandoah,  which  shall  be  signaled  for  be- 
fore the  advance  is  made  from  Camp  Jouett,  the  officer  commanding  the  reserve,  which 
shall  consist  of  the  present  naval  force  not  detailed  as  parfc  of  the  right,  center,  and  left 
columns,  will  advance  to  the  Plaza  Santa  Ana  and  wait  for  instructions.  The  landing 
parties  from  the  Shermndoah  (and  Iroq*ois,  if  here)  will  hold  Camp  Jouett. 

Should  the  city  be  fired,  every  effort  compatible  with  the  above  instructions  will  be 
made  to  extinguish  the  fires. 

Should  resistance  be  made  to  the  advance,  direct  the  commanding  officers  to  overcome 
it;  shoot  all  who  may  be  found  firing  or  attempting  to  fire  or  blow  up  buildings.  Capt- 
ure and  disarm  all  persons  found  with  arms  in  their  hands,  unless  it  is  positively  certain 
that  they  belong  to  the  National  force.  These  instructions  do  not  apply  to  the  forces 
that  may  be  landed  from  foreign  ships  of  war  in  the  harbor  to  protect  foreign  property. 
Avoid  collision  with  them.  Instruct  the  commanding  officers  of  battalions  in  writing 
in  accordance  with  these  orders,  and  direct  them  to  report  to  me  at  1  o'clock  to-day  with 
a  rough  drawing  of  the  plans  of  Panama. 

Have  the  entire  force  under  your  command  disposed  for  an  advance  into  Panama  as 
a  hove  directed  at  5. 45  p.  m.  to-day  for  my  inspection.  Have  the  men  thoroughly  instructed 
to-day  in  the  principles  of  street  firing.  Have  the  canteens  filled,  and  instruct  the  men 
always  to  put  them  on  when  the  long-roll  is  sounded  or  when  they  fall  in,  in  readiness 
to  n  pel  an  attack.  Report  to  me  at  1  o'clock  to-day  in  writing  that  the  preparations 
and  instructions  contained  herein  have  been  carried  out. 

Lieutenant  Cowles  and  Lieutenant  Boeder  are  my  aids,  and  all  instruetions  given  hv 
them  in  my  name  will  he  implicitly  obeyed. 

Should  an  advance  be  made  into  Panama,  1  will  be  found  with  the  center  column,  which 
will  cany  the  colors  of  the  Firsl  Battalion  of  Marines. 
Very  respectfully,  your  obedient  servant, 

B.  H.   Mct'ALLA. 

Commanding  U.S.  Naval  Forerun  tin  Ttihwu*  of  Panama. 
it  is  a  sound  military  principle  never  to  underrate  the  strength  ofari  enemy. 

B.  II.  MoCALLA. 
Major  and  Bvt.  Lieut.  Col.  CHABLES  Hbywood,  U.S.  M.  r,  • 

Commanding  OafrUom  Ml  Panama, 
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Supplemental  instructions  for  occupying  Panama. 

Hdqes.  U.  S.  Naval  Force  on  Isthmus  of  Panama. 

Puno mo,  April  26,  1885. 

ORDER. 

Should  an  advance  be  made  into  the  city  to-night  the  following  changes  will  be  made 
in  my  order  of  the  22d,  viz: 

Lieutenant  Allibone's  column,  consisting  of  two  companies  of  the  Second  Battalion  of 
Marines,  one  Gatling  and  one  field-piece,  will  advance  by  the  Chemin  de  la  Savane  to 
the  Plaza  Santa  Ana,  which  it  will  occupy  and  hold  until  the  arrival  of  Captain  Collum's 
command.  Upon  the  arrival  of  Captain  Collum  Lieutenant  A  llibone  will  push  forward 
with  one  company  of  marines  and  a  Gatling  to  the  Cathedral  Plaza  and  occupy  the 
Cathedral.  Captain  Meade's  column  will  advance  to  the  Plaza  de  la  Cathedral  and  then 
by  the  Carrera  de  la  Sucre  to  the  telegraph  office,  leaving  one  company  and?  a  Gatling  at 
Shuber's  Hotel.  Captain  Collum's  command  will  advance  at  once  to  the  Plaza  .Santa 
Ana  by  the  Chemin  de  la  Savane,  relieving  Lieutenant  Allibone. 

Lieutenant  Mason,  with  the  remaining  force,  will  assume  command  of  Camp  Jouett, 
making  the  best  disposition  of  his  force  to  protect  the  camp.  Be  pleased  to  caution  the 
commissioned  officers  against  shell-firing,  which  is  liable  to  set  fire  to  the  town,  and  in- 
discriminate firing  with  the  Gatling  guns  and  rifles. 

Upon  the  arrival  of  the  landing  parties  from  the  ships  in  the  bay  the  landing  party 
from  the  Iroquois  will  be  sent  directly  to  the  Plaza  Santa  Ana,  unless  otherwise  directed. 
The  force  from  the  Shenandoah  will  re-enforce  the  garrison  at  the  camp.  Should  the 
town  be  fired  every  effort  must  be  made  to  suppress  the  flames,  and  the  only  feasible 
way  is  to  tear  down  buildings  in  their  path.  Sentinels  will  be  established  about  the 
parallelogram  embraced  generally  by  the  bay  on  two  sides,  the  Carrera  de  Camillo  Tor- 
res, Carrera  de  Narino.  Great  care  must  be  taken  by  the  several  colums  not  to  fire  into 
each  other. 

B.  H.  McCALLA. 
Commanding  U.  S.  Naval  Force  on  Isthmus  of  Panama. 


J. 

Entre  B.  H.  McCalla,  commandante  de  las  fuerzas  navales  de  los  Estados  LTnidos  en 
el  Istmo  de  Panama,  y  Rafael  Aizpuru,  presidente  del  Estado  Souberano  de  Panama,  se 
ha  Celebrado  el  siguiente  convenio. 

Articulo  I.  El  Senor  Commandante  B.  H.  McCalla,  una  vez  firmado  este  convenio, 
hara  retirar  las  fuerzas  americanas  que  ocupan  la  cuidad  de  Panama  a  las  Cuarteles 
ocupados  hasta  ayer  en  el  vecindario  de  la  lineay'estacion  del  ferrocarril  interoceanico. 
""Art.  II.  El  Senor  Presidente  Aizpuru  se  obliga  a  cumplis  con  el  deber  de  dar  com- 
pleta  protection  a  la  vida  e  intereses  de  los  Americanos  y  demas  extranjeros  que  habitan 
la  cuidad  de  Panama;  no  consentira  combate  alfuero  en  su  reciuto,  ni  construira  barri- 
cados  en  las  calles. 

Art.  III.  El  Senor  Commandante  McCalla  se  compremete  a  no  tomar  parte  en  las 
luchas  politicas. 

Se  firman  dos  ejemplares  de  un  tenor  en  Panama,  a  25  de  Abril  de  1885. 

B.  H.  McCALLA. 
Commander,  United  States  Navy. 
R.  AIZPURU. 
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Hdqrs.  U.  S.  Naval  Foece  on  Isthmus  of  Panama, 

Panama,  April  27,  1885. 
Sir:  Proceed  to  Paraiso  and  occupy  the  depot  there  temporarily.     Do  not  interfere 
with  the  local  government.     Make  inquiries  quietly  as  to  the  cause  and  facts  of  the  re- 
cent shooting  at  Paraiso,  and  notify  me.     Take  no  part  in  any  controversy. 

You  are  sent  there  merely  to  see  that  the  transit  is  kept  open.     Let  any  foreigners 
remain  within  your  lines  who  apply  for  protection. 
Very  respectfully,  &c, 

B.  H.  McCALLA, 
Commander,  U.  S.  N.,  commanding. 
Capt.  Geo.  C.  Reid,  U.  8.  M.  C, 

Commanding  D  Company,  Second  Battalion. 


Hdqrs.  U.  S.  Naval  Force  on  Isthmus  of  Panama, 

Panama,  April  28,  1885. 
Sir  :  Proceed  to  Paraiso  and  relieve  Captain  Reid,  U.  S.  M.  C. ,  now  in  command  at  that 
place. 
Take  a  copy  of  his  instructions  and  govern  yourself  accordingly. 
Very  respectfully, 

B.  H.  McCALLA, 
Commander  U.  S.  N.,  Commanding. 
Lieut.  T.  B.  M.  Mason,  U.  S.  N. 


M. 

CAMP  DAISY. 

Special  instructions  issued  to  pickets  and  men  at  San  Pablo,  United  States  of  Colombia. 

(First  Lieut.  G.  F.  Elliot,  U.  S.  M.  C,  commanding  post.) 

instructions  for  pickets  at  bridge. 

Force. — One  corporal,  one  patrol,  and  two  privates. 

Duties  of  corporal. — Relief  being  turned  out,  see  that  each  man  gets  a  cup  of  coffee  and 
a  piece  of  hard  bread  before  relief  is  formed,  and  that  he  has  his  poncho.  Form  relief. 
Load  pieces  in  front  of  the  guard-house.  See  that  the  guns  are  at  half-cock  and  the 
magazines  shipped. 

Post  Nos.  1  and  4. 

March  Nos.  2  and  3  with  patrol  to  the  bridge,  posting  No.  2  with  patrol  al  cast  end, 
and  remaining  himself  with  No.  3  at  west  end,  until  sentinel  in  front  of  guard-house 
wills  the  half  hour,  when  he  will  exchange  places  with  Ihi-  patrol. 

On  being  relieved  corporal  will  inarch  relief  back  to  guard-house,  lace  toward  the 
railroad,  and  cause  pieces  to  be  unloaded. 

Patrol. — Will  keep  sharp  lookout  with  sentinel:  will  shift  from  one  end  of  the  bridge 

to  the  other  every   half  hour,  giving  notice  to   the  corporal   of  the  guard  of  anything 
unusual. 
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In  MM  of  attack  the  entire  relief  will  »lly  to  the  east  end  of  the  bridge  and  defend 
it  to  the  last  extremity  The  garrison  will  hurry  to  their  assistance.  In  case  a  rocket 
should  be  tired  the  relief  will  fall  hack  from  bridge,  passing  under  cover  of  railroad  em- 
bankment opposite  battery  so  as  to  be  covered  from  shell-fire. 

The  relief  will  obey  the  orders  of  the  corporal  of  the  guard  implicitly. 

Remember!  cool,  deliberate  firing  will  cause  any  force  to  respect  the  individual 
soldier. 

RESPECTING    MEN    UNDER   SENTINEL'S   CHARGE. 

The  men  will  be  kept  under  sentinel's  charge.  All  requests  from  men  will  come 
through  the  sentinel,  who  has  no  power  to  grant  such  requests  himself,  but  will  make 
them  known  to  the  officer  of  the  guard. 

The  men  will  report  to  the  sentinel  on  going  to  the  rear,  and  if  they  remain  longer 
than  ten  minutes  the  sentinel  will  report  it  to  the  officer  of  the  guard. 

Allow  no  one  to  hold  any  conversation  with  men  placed  under  your  charge,  and  speak 
to  them  only  when  necessary. 

DAILY  ROUTINE. 

6.30  a.  m.  Reveille  and  early  coffee.     Men  allowed  to  bathe  until  6.50. 

6.50  a.  m.  Sick  call.     Men  will  receive  quinine  furnished  by  medical  offioer. 

7.00  a.  m.  Breakfast;  half-hour  for  smoking. 

7.30  a.  m.  Air  bedding,  weather  permitting. 

8.00  a.  m.  Police  work. 
11.00  a.  m.  Bedding  brought  in  and  rolled  up.     Inspection  of  quarters. 
12.30  p.  m.  Dinner. 

1.00  p.  m.  Beds  rolled  down  and  men  kept  in  quarters  till  5  o'clock. 

5.00  p.  m.  Supper. 
•  5.30  p.  m.  One-half  of  garrison  march  to  bathe. 

6.00  p.  m.  Remainder  of  garrison  march  to  bathe. 

9.00  p.  m.  Tattoo. 

9.15  p.  m.  Taps. 

SANITARY  REGULATIONS. 

1.  Air  bedding  every  morning,  if  fine. 

2.  Bathe  in  evening. 

3.  Keep  out  of  the  sun  in  heat  of  the  day. 

4.  Quinine  to  be  taken  before  breakfast. 

5.  Meals  at  regular  hours. 

6.  No  drinking  of  liquors  of  any  kind. 

7.  Use  for  drinking  only  distilled  water. 

8.  Keep  bowels  open. 

9.  Keep  sentries  in  tents  during  day. 

10.  Inform  officer  of  the  guard  if  perspiration  is  stopped  on  warm  days. 

11.  If  feeling  giddy,  wild,  with  headache,  &c,  inform  officer  of  the  guard. 

12.  No  drill  during  the  heat  of  the  day. 

13.  Keep  out  of  night  air  as  much  as  possible. 

14.  Close  windowi  and  ctoors  at  tattoo. 

15.  Wear  flannel  next  to  skin  at  night. 

16.  Change  wet  clothes  as  soon  as  relieved. 

17.  Never  put  on  damp  clothing.     Allow  undersuit  worn  on«  day  to  hang  and  dry  the 
next,  putting  on  a  fresh  suit. 
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Force  employed  during  the  occupation  of  Panama,  April  24,  1885. 

AT  2  p.  M. 

Officers  and  men. 

Right  column 145 

Center  column ~ 150 

Left  column 151 

Depot 70 

Total i 516 

AT  10.30  P.  M. 

In  city 482 

At  depot 154 

Picket  line  outside  citj 188 

Total 824 


P. 

General  Order  \  North  Atlantic  Station, 

No-  19-        '  i  U.  S.  Flagship  Tennessee  (1st  rate), 

Aspinwall,  U.  S.  C,  May  7,  1885. 
The  Commander-in-Chief  takes  great  pleasure  in  expressing  to  all  the  officers  and 
men  of  his  command  his  high  appreciation  of  their  services  on  the  Isthmus  of  Panama. 
Their  strict  attention  to  duty,  their  high  state  of  discipline  and  efficiency,  their  prompt- 
ness in  emergencies,  and  above  all  their  forbearance  in  delicate  and  critical  situations, 
have  won  the  respect  and  admiration  of  all. 

He  will  not  fail  to  represent  fully  to  the  Navy  Department  how  well  all  have  done,  and 
with  what  alacrity  and  devotion  officers  and  men  have  hastened  at  every  call  of  duty. 

He  extends  his  sincere  congratulations  to  all  his  command,  that  the  object  of  their 
mission  has  been  accomplished  peacefully,  and  with  honor  to  themselves  and  to  their 
country. 

To  those  who  are  about  to  return  to  their  homes  he  wishes  a  joyous  meeting  with  their 
friends,  and  to  each  and  all  long  life  and  happiness. 

This  order  will  be  read  at  muster  on  board  each  vessel  of  the  squadron,  and  to  the  bat" 
talions  on  shore. 

JAS.  E.  JOUETT, 
Rear- Admiral ,  Commanding  U.  8.  Naval  Force  on  the  North  Atlantic  Station. 
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EXTRACTS  FROM  REPORT  OF  LIEUT.  W.  W.  KIMBALL,  U.  S.  N. 

U.  S.  S.  TENNESSEE,  MAY  25,  1885. 


All  the  ships  of  the  North  Atlantic  squadron,  except  the  Yantic 
which  was  left  at  Livingston,  Guatemala,  to  attend  to  American  inter- 
ests at  that  point,  were  now  assembled  (10th  April)  at  Aspinwall,  where 
also  arrived  on  the  morning  of  the  11th,  by  the  steamer  Para,  214  officers 
and  men  of  the  Marine  Corps  under  Major  Hey  wood. 

At  this  time  the  Panama  Eailroad  and  Pacific  Mail  property  was 
guarded  in  Aspinwall  by  the  landing  force  of  the  Galena  and  in  Panama 
by  that  of  the  Shenandoah. 

Belief  trains  had  been  run  over  the  road,  taking  refugees  from  and 
bringing  food  to  Aspinwall,  but  the  transit  was  precarious  and  the 
superintendent  of  the  Panama  Railroad  declined  to  attempt  regular 
traffic  until  protection  was  assured.  On  the  evening  of  the  10th,  a  few 
hours  after  arrival,  and  as  soon  as  the  number  of  the  available  men 
could  be  reported,  the  commander-in-chief  issued  orders  in  detail  for 
the  landing  of  a  force  sufficient  for  opening  and  maintaining  the  transit 
across  the  Isthmus  and  for  the  protection  of  all  American  interests 
upon  it. 

The  detail  was  as  follows  : 

For  garrison  at  Panama,  214  officers  and  men  of  the  Marines  ;  and 
45  officers  and  men  of  the  Navy,  with  one  Gatling  and  one  3-inch 
B.  L.  R.,  under  command  of  Major  Hey  wood,  U.  S.  M.  C. 

For  garrison  at  Matachin  :  55  officers  and  men  of  the  Marines ;  and 
■6  officers  and  men  of  the  Navy,  with  one  Gatling  and  one  3-inch  B.  L. 
R.,  under  command  of  Lieutenant  Wainwright,  U.  S.  Navy. 

For  garrison  at  Aspinwall :  25  officers  and  men  of  the  Marines ;  and 
100  officers  and  men  of  the  Navy,  with  three  3-inch  B.  L.  R.  and  one 
12  pounder  S.  B.  howitzer,  under  Lieutenant  Colahan,  U.  S.  Navy. 

For  train  guards  :  42  officers  and  men  of  the  Marines;  and  58  officers 
and  men  of  the  Navy,  with  two  37-millimeter  Botthkiss  guns,  two  Gat- 
lings,  and  two  12-pounder  S.  B.  howitzers,  under  command  of  Lieuten- 
ant Kimball,  U.  8.  Navy. 

The  commander-in-chief  also  directed  the  fitting  up  of  two  Hat  cars 
with  steel  bullet-proof  breastworks,  gun  platforms,  &o.,  to  take  the  ar- 
tillery of  the  train  guard.     (Sec,  Plates  5  and  6.) 
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These  cars  were  intended  for  out-post  duty  in  case  of  a  regular  oppo- 
sition by  the  revolutionists,  as  well  as  for  patrol  of  the  line  after  the 
transit  was  opened,  and  consequently  each  was  so  fitted  as  to  deliver 
the  tire  of  three  guns,  one  37-millimeter,  Hotchkiss,  one  Gatling,  and  one 
12-pounder  S.  B.  Howitzer  on  either  beam,  and  that  of  the  Hotchkiss 
and  Gatling  ahead  or  astern,  while  the  Gatling  or  the  12-pounder  S.  B. 
howitzer  could  be  disembarked  for  use  in  the  field  at  any  point.  On 
the  morning  of  the  11th  April  the  signal  to  land  the  above  force  was 
made,  and  within  six  hours  the  troops  were  all  on  shore,  those  for  As- 
pinwall  established  in  the  posts  mentioned,  and  those  for  Matachin  and 
Panama  embarked  on  railroad  trains  with  camp  equipage,  ten  days'  ra- 
tions, and  distilled  water  from  the  ships.  In  the  same  time  the  armed  cars 
had  been  fitted  and  were  ready  to  move.  The  commander-in-chief  di- 
rected the  force  detailed  for  Matachin  and  Panama  to  move  out  at  3  p.  m. 
in  two  trains,  the  first  consisting  of  an  armed  car  ahead,  with  crew  at 
quarters,  passenger  coaches  filled  with  the  marines,  a  passenger  coach 
with  the  passengers  of  the  Para,  and  an  armed  car  with  crew  at  quarters 
in  rear  ;  the  second,  closely  following,  consisted  of  passenger,  box,  and 
flat  cars  taking  the  garrison  for  Matachin,  the  artillery  for  Panama,  and 
the  rations,  water,  and  camp  equipage  of  the  whole  moving  force.  At 
this  time  Panama  was  in  the  hands  of  the  Revolutionists,  and  Aspin- 
wall  was  held  by  the  small  party  of  Nationalists  that  had  defeated 
Prestan,  but  the  whole  country  through  which  ran  the  Panama  Rail- 
road was  utterly  destitute  of  any  government  or  authority  whatever, 
civil  or  military.  In  view  of  this,  and  of  the  well-known  fact,  that 
among  the  fifteen  or  twenty  thousand  people  living  along  the  line  of  the 
canal  there  were  many  dispersed  Revolutionists  and  desperadoes  from 
all  parts  of  the  world,  the  commander-in-chief  decided  to  make  the  mov- 
ing force  so  strong  that  not  only  could  any  offered  opposition  be  easily 
overcome  but  that  the  lookers  on  would  be  impressed  with  the  folly  of 
any  attempt  in  that  direction. 

No  opposition  or  detention  was  experienced,  and  by  sunset  the  gar- 
risons were  established  in  obedience  to  the  orders  of  the  morning,  the 
men  and  officers  all  quartered  under  roofs,  mostly  those  of  the  Pan- 
ama Railroad  Company,  the  transit  was  opened  and  insured,  and  all 
legitimate  American  interests  on  the  Isthmus  given  adequate  and  sat- 
isfactory protection.  On  the  12th  April  regular  schedule  trains  began 
to  run  over  the  road,  the  six  daily  passenger  trains  being  furnished  with 
a  guard;  the  important  ones  being  attended  by  an  arnled  car.  Since 
the  formal  opening  of  the  transit  there  has  been  no  attempt  at  inter- 
fering with  it  by  any  one  along  the  line. 

The  force  as  detailed  and  disposed  on  the  11th  being  ample  for  all 
purposes,  the  bluejacket  infantry  of  the  Shenandoah's  landing  party  was 
relieved  and  returned  to  their  ship.  A  few  days  afterward  a  garrison 
was  ordered  to  be  established  at  San  Pablo  and  a  picket  thrown  out  for 
the  protection  of  the  Barbacoas  bridge.     As  soon  as  rations  for  the  pur- 
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pose  could  be  landed  they  were  issued  to  the  distressed  at  Aspinwall, 
including  the  Nationalist  soldiers  at  that  point,  business  was  resumed, 
rebuilding  the  burned  town  was  begun,  confidence  was  established,  and 
affairs  on  the  Isthmus  were  generally  quiet. 

For  the  prompt  arrangement  of  the  trains  ou  the  11th,  for  the  fur- 
nishing workmen  and  materials  for  fitting  up  the  armed  cars,  for  the 
transportation  of  rations  and  water,  for  the  providing  of  quarters  in  the 
railroad  stations  and  afterward  in  barracks  built  by  him  for  the  pur- 
pose, the  United  States  forces  were  indebted  to  Mr.  George  A.  Burt,  su- 
perintendent of  the  Panama  Eailroad  Company.  Owing  to  the  efforts 
of  this  gentleman,  none  of  the  troops  had  to  suffer  the  discomforts  and 
sanitary  clangers  inseparable  from  quartering  under  canvas  in  the. cli- 
mate of  the  Isthmus.  He  gave  up  his  own  house  for  headquarters  at 
Aspinwall,  messed  the  officers  there  established,  and  in  general  ren- 
dered all  possible  aid,  assistance,  and  advice  in  the  numberless  difficul- 
ties and  delicate  details  entailed  upon  the  landing  of  so  large  a  force  in 
a  foreign  and  friendly  country  where  two  different  government  author- 
ities were  asserted,  and  where,  as  regards  the  Isthmus,  except  at  two 
points,  noue  whatever  was  exercised. 

Having  received  information  that  Prestan  was  about  to  leave  Porto 
Bello  in  a  schooner  bound  for  Cartagena,  the  commander  in-chief  on 
the  14th  sent  the  Swatara  with  orders  to  cruise  for  him  as  far  as  the 
last  named  port  and  to  furnish  the  Powhatan  lying  there  with  needed 
provisions.  The  Swatara  boarded  a  small  schooner  off  Porto  Bello,  but 
failing  to  find  Prestan.  she  carried  out  her  orders  in  regard  to  provis- 
ioning the  Powhatan.  At  Cartagena  she  found  the  town  in  the  posses- 
sion of  the  Nationalists  under  Santo  Domingo  Vila,  besieged  by  the 
Revolutionists,  about  3,000  strong  under  General  Gaitan.  The  Eevo- 
lutionists  had  two  small  river  steamers  and  two  tugs,  one  of  which  was 
the  Gamecock,  fitted  up  with  boiler-plate  shields  and  a  12-pounder  Arm- 
strong gun.  The  Nationalists  also  had  a  couple  of  shielded  river 
steamers.  On  the  20th  the  Swatara  returned  to  Aspinwall,  bringing  a 
request  from  President  Vila  for  transportation  for  himself  and  troops  to 
Aspinwall,  which  request  was  of  course,  not  granted. 

*  #  *  #  #  #      *        # 

A  couple  of  days  previous  to  the  occupation  of  Panama  the  Al- 
liance sailed  from  Aspinwall  for  Cartagena,  under  orders  from  the 
OOmmander-in chief  to  take  Lieutenant  Very  on  a  confidential  mission 
to  General  Santo  Domingo  Vila,  President  of  the  State  of  Panama. 
When  off  Sabanilia  at  sea  a  brigantine  was  sighted,  nnder  full  sail, 
whieh,  as  she  came  up,  first  showed  Haytian  and  then  Colombian  colors. 

A  blank    carl  ridge   was    fired,   when    she    hauled   down    the   Colombian 

Colors  and  hoisted  what  was  afterward  found  to  be  the  ilagof  the  revo- 
lution, a  red  cross  on  a  white  field,  but  did  not  heave  bo.  A  shot  was 
then  thrown  across  her  hows,  when  she  hove  lo  ;ind  was  hoarded.      She 

was  found  to  be  an  American -built  vessel,  but  with  no  American  papers 
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later  than  30th  June,  1884,  although  she  had  been  in  Boston,  Mass.,  in 
the  spring  of  1886.  It  appeared  that  she  had  been  sold  to  one  Pedro 
Sara,  Btyling  himself  civil  and  military  chief  of  Barranquilla,  a  province 

of  the  State  of  Bolivar,  and  by  him  commissioned  as  a  man-of-war  and 
armed  with  a  32  pounder  carronade.  Knowing  that  no  governor  of  a  State 
and  much  less  a  governor  of  a  province,  had  authority  to  commission  a 
vessel  of  war  to  cruise  on  the  high  seas,  Commander  Clark  seized  her  as 
a  pirate,  under  paragraph  18,  page  137,  of  the  United  States  Navy  Reg- 
ulations, and  by  authority  of  various  precedents  and  rulings  quoted  by 
Wharton,  Vattel,  Woolsey,  and  others.  As  she  had  on  board  17  officers 
and  37  men  of  the  Revolutionary  army,  Commander  Clark  took  them, 
with  their  arms  and  ammunition,  on  board  the  Alliance  for  safe-keeping, 
put  a  prize-crew  on  board  thebrig  under  command  of  Lieutenant  Wright, 
and  sent  her  in  to  Aspinwall,  where  she  arrived  on  the  26th  April. 

At  12.30  a.  m.  of  this  date  the  superintendent  of  the  Panama  Railroad 
came  on  board  the  flag-ship  and  reported  that  the  telegraph  wires  were 
cut,  and  that  communication  was  cut  off  beyond  Gatun.  As  a  Revolu- 
tionist force  might  have  arrived  at  that  point,  the  commauder-in-chief 
ordered  a  force  of  100  blue-jackets,  in  a  train  with  an  armed  car,  under 
Lieutenant  Wainwright,  to  move  out  at  daylight  and  see  the  wires  in 
order  through  to  Panama.  Accordingly  the  train  left  at  daylight,  but 
upon  arriving  at  Bohio  Soldado  it  was  found  that  the  line  had  been 
grounded  accidentally,  and  that  all  was  quiet  along  the  railroad,  and 
consequently  the  force  moved  back  to  Aspinwall. 

A  greater  or  less  United  States  force  was  continuously  on  shore  in 
Colombian  territory  from  the  30th  March  to  the  25th  May. 

QUARTERS. 

The  force  landed  on  the  11th  was  quartered  at  the  posts  mentioned 
in  Aspinwall  in  buildings  belonging  to  the  Panama  Railroad  and  to  the 
Pacific  Mail  Company,  the  men  sleeping  on  the  floors.  The  quarters 
were  as  a  rule  sufficiently  comfortable  except  those  at  the  Pacific  Mail 
wharf,  which  consisted  of  a  small  cooper  shop  baclly  located  and  badly 
ventilated.  This  was  improved  as  much  as  possible  by  the  carpenter's 
gang  of  the  Tennessee,  who  rigged  sleeping  benches  and  racks  for  arms 
and  accoutrements.  The  quarters  at  this  post  were  afterward  moved 
to  a  small  building  on  the  other  side  of  the  wharf.  The  company  did 
not  wish  any  portion  of  the  freight-shed  used  for  quarters,  as  the  rush 
of  freight  was  so  great.  At  the  other  posts  the  men  slept  upon  ve- 
randas and  in  some  unused  buildings.  *  *  *  Four  small  barrack- 
buildings,  quartering  about  50  men  each,  were  planned  by  Lieutenant 
Colahan  and  built  by  Mr.  Burt,  superintendent  of  the  Panama  Railroad. 

These  were  light  scantling,  iron  roofed  buildings,  fitted  with  sleeping- 
benches,  and  as  the  men  brought  with  them  their  hammocks  and  the 
straw  mattresses  from  the  steamer,  they  were  quite  comfortable  for  the 


87 

people  quartered  in  them.  At  Matachin  (see  plate  No.  8)  the  people 
slept  upon  the  platform  of  the  railroad  station,  which  had  a  shed  roof 
over  it.  A  couple  of  staysails  were  used  to  keep  the  rain  from  driving 
under  the  ends.  At  Panama  two  large  freight  stations  were  provided 
for  quarters.  In  one  the  open  spaces  in  the  floor  for  two  railroad  tracks 
were  floored  over,  thus  giving  space  for  four  lines  of  men  to  sleep,  and 
still  leave  room  to  form  companies  between  the  lines.  No  tents  were 
used  as  quarters. 

RATIONS   AND   COOKING. 

The  Navy  regulation  rations  were  served  out  to  the  force  on  shore, 
except  to  the  detachment  which  arrived  in  the  Acapulco,  which  came 
provided  with  extra  ones.  The  cooking  was  done  at  camp  fires  and  on 
boat  stoves  near  the  quarters,  and,  as  a  rule,  was  fairly  good.  In  the 
extra  rations  brought  by  Commander  McOalla's  command,  the  tinned 
corned  beef  and  the  sausage  proved  particularly  serviceable  ashore, 
especially  for  the  train  guards  and  for  men  who  could  not  be  in  camp 
at  meal  times. 

Shelters  or  awnings  were  rigged  over  the  kitchens,  and  the  boat 
stoves  were  in  some  cases  supplemented  by  stoves  taken  from  burned 
houses. 

WATER. 

Distilled  water  from  the  ships  was  provided  for  drinking  by  means 
of  breakers  sent  filled  to  the  posts  and  returned  empty.  It  was  diffi- 
cult to  always  supply  the  proper  amount  on  account  of  the  breakers 
going  adrift  on  the  railway  trains,  and  when  the  supply  was  short  the 
water  from  Frijoles,  which,  upon  analysis,  proved  good,  was  made  use 
of. 

CLOTHING. 

The  fatigue  dress  of  the  marines  proved  serviceable,  as  did  the  cloth- 
ing of  the  blue-jackets  ;  these  last  used  working  clothes  at  times  dur- 
ing the  day,  which  proved  comfortable  but  were  of  course  considered 
lad  in  color  for  actual  fighting.  The  helmets  of  the  marines  proved 
too  heavy  and  gave  too  little  protection  from  the  sun,  while  the  ab- 
surdity of  most  of  the  blue-jackets'  head-gear  was  more  than  usually 
apparent.  The  bluejackets  sent  out  from  New  York  were  provided 
with  straw  hats  which  proved  serviceable. 


EQUIPMENTS. 

The  canteens  and  haversacks  were,  all  that  could  be  expected,  and 
the  blanket- packs  proved  very  convenient.  The  McKeever  cartridge- 
boxes  of  the  marines  held  the  cartridges  well,  but  as  no  man  had  more 
than  two  the  supply  of  ammunition  was  Less  than  one-half  what  it 
should  have  been.  These  boxes  take  but  twenty  rounds  each.  The 
blue-jackets  from  the  ships  were,  provided  with  old  regulation  and 
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Hitchcock  boxes,  neither  of  which  hold  the  cartridges  securely,  nor  do 
they,  when  tilled,  furbish  more  than  half  a  proper  supply  of  ammuni- 
tion. The  new  double  Mills  belts,  with  pockets  for  magazines,  seem 
extremely  well  suited  for  use.  The  cartridges  are  securely  held,  the 
supply  is  sufficient,  and  the  weight  is  well  carried  by  the  shoulder- 
straps.  Some  complaint  was  made  that  the  cartridges  stuck  in  the 
loops  when  the  belts  were  wet,  but  this  trouble  seemed  to  occur  be- 
cause the  men  did  not  to  push  the  cartridge  up  by  the  bullet  instead  of 
trying  to  pull  it  out  by  the  head. 

SMALL- ARMS. 

As  but  few  shots  were  fired,  and  those  mostly  by  sentries  on  post, 
the  faults  and  good  points  of  the  small-arms  were  not  made  prominent. 
The  Springfields,  in  the  hands  of  the  marines,  showed  a  great  weak- 
ness in  the  breaking  of  many  firing-pins  under  the  sledge-hammer 
blows  of  the  awkward  dock,  but  the  absurdity  of  the  breech  mechan- 
ism and  the  poor  system  of  rifling  were  not  accentuated  because  the 
arms  were  so  little  used. 

The  old  model  Hotchkiss,  with  which  some  of  the  blue-jackets  were 
armed,  freely  exhibited  its  well-known  deficiencies — the  weakness  of 
the  butt-stock  and  the  inefficiency  of  the  bolt-lock.  The  Bemington- 
Keene,  from  the  Tennessee,  showed  clogging  of  the  bolt-lock,  failure  of 
carrier  action,  leakage  of  the  cut-off,  and  general  inefficiency. 
•  The  Lees,  in  the  hands  of  the  blue-jackets  of  the  force  sent  out  from 
New  York,  proved  strong  and  serviceable.  The  lack  of  thumb-hold  on 
the  cocking  piece  was  felt,  and  the  sights  were  poor.  The  lack  of  slings 
on  the  Hotchkiss  and  Eemington-Keene's  was  quite  a  serious  one,  and 
the  fact  that  all  the  blue-jackets  were  provided  with  a  low-power  cadet- 
sized  arm  was  regretted. 

SIDE-ARMS. 

Like  the  small-arms  these  were  not  used  enough  to  prove  anything 
new.  The  cutlasses  were  considered  good,  the  revolvers  fair,  and  the 
pistols  bad. 

ARTILLERY  AND  MACHINE  GUNS. 

Of  course  nothing  new  was  learned  as  to  the  firing  or  effect  of  these 
arms.  The  3-inch  B.  L.  rifle  howitzers  seemed  in  every  way  efficient, 
as  in  their  way  did  the  12-pounder  S.  B.  howitzers,  which  last  might, 
it  was  thought,  prove  particularly  serviceable  on  the  Isthmus,  where 
there  was  no  artillery  to  oppose  them,  and  where  short-range  canister 
fire  might  be  needed.  There  was  not  marching  enough  over  rough 
country  to  accentuate  the  faults  of  the  trail-wheel  carriages.  The  Gat- 
lings,  both  long  and  short,  seemed  to  be  all  that  could  be  expected  of 
them  in  handiness,  &c,  but  the  lack  of  method  to  supply  ammunition 
for  these  arms  was  apparent.  Two  Hotchkiss  37-millimeter  revolving 
cannons  were  landed  for  mounting  in  the  armed  cars;  the  lack  of  a  boat- 
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mount  made  it  necessary  to  fit  standards  aboard  ship.  As  it  was  con- 
sidered better  to  keep  all  the  four  sockets  of  the  regular  ship  standards 
in  place,  sockets  had  to  be  improvised  from  boiler  plate  and  boiler  tub- 
ing. A  cone  boat-mount  for  these  weapons  would  be  very  convenient 
on  shore,  for  they  make  excellent  guns  of  position. 

ARMED   CARS. 

These  were  two  flat  cars  fitted  up  as  follows : 

Stanchions  standing  44  inches  above  the  floor  of  the  car  were  firmly 
wedged  in  the  sockets,  and  inside  them  was  placed  one-half  inch  steel 
boiler  plates  42  inches  wide.  The  bottom  edges  of  the  plates  were  held 
in  place  by  cleats  running  the  length  of  the  cars,  and  the  top  edges 
by  iron  clips  depending  from  bolts  passed  through  the  heads  of  the 
stanchions  in  the  2  inches  of  head  that  projected  above  the  plate. 
The  clips  were  held  hard  against  the  plates  by  nuts  upon  the  bolts. 
The  ends  of  the  car  were  too  wide  for  the  steel  plate  at  hand,  and  so 
two  thicknesses  of  one-fourth  inch  iron  were  used  there. 

Amidships  of  the  cars  on  both  sides  were  spaces  without  shields,  wide 
enough  to  admit  a  Gatling  or  12-pounder  S.  B.  howitzer  field  carriage 
by  "  cutting  n  the  wheels  back  and  forth.  These  spaces  were  left  as  em- 
brasures for  the  12-pounder  S.  B.  guns,  and  for  openings  through  which 
to  disembark  either  of  the  field  pieces  of  the  armament.  A  plate  was 
provided  and  fitted  with  clips  for  use  as  a  port  shutter  on  the  disen- 
gaged side,  and  eye-bolts  were  fitted  for  making  fast  the  breeching  to 
keep  the  guns  from  recoiling  too  violently  against  the  shutter  or  from 
going  overboard  if  the  rear  embrasure  were  left  open.  At  each  end  of 
the  car  were  platforms  10  inches  high,  5  feet  in  fore-and-aft  dimensions, 
and  the  width  of  the  car  inside  the  shield,  one  of  which  was  occupied 
by  the  short  Gatling  on  field  carriage,  and  the  other  served  as  a  base 
into  which  to  frame  and  brace  the  Hotchkiss  cannon  standard.  These 
platforms  were  built  in  order  to  lift  the  Gatling  and  Hotchkiss  high 
enough  to  fire  en  barbette.  Thus  all  three  guns  could  be  brought  to 
bear  abeam,  while  the  Hotchkiss  and  the  Gatling  gave  fire  ahead  and 
astern.  To  the  stanchions  were  spiked  uprights  carrying  a  roof  covered 
with  water-proof  felt.  A  wire  was  stretched  around  under  the  eaves 
and  awning  curtains,  bent  so  that  rain  and  smoke  could  be  kept  out. 
By  paying  a  little  attention  to  stowage  a  car  so  fitted  was  found  to  be 
commodious  enough  to  comfortably  take  its  armament  with  lull  supply 
of  ammunition,  the  crew  of  thirty  men  all  told,  with  arms  and  equip- 
ments, two  days'  rations  and  water,  and  still  leave  room  enough  to  work 
the  guns  and  deliver  a  small  amount  of  rifle  fire. 

j;i;ii  A  viok  OF  THE   MEN. 

The  marines  sustained  their  well-known  reputation  for  steadiness  and 
effectiveness,  doing  their  duty  verj  satisfactorily  and  showing  but  few 

infractions  of  discipline*. 
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The  blue  jackets  fell  into  their  shore  duties  well,  and,  as  a  rule,  were 
reliable  as  sentries, 

HEALTH   OF  THE  FORCE. 

As  the  rainy  season  did  not  set  in  till  the  20th  May,  the  health  of  the 
men  was  generally  good. 

The  officers  and  men  of  the  squadron  and  1st  battalion  suffered  con- 
siderably from  climatic  diseases,  and  at  this  date,  25th  May,  the  num- 
ber on  the  "  sick-lists"  is  rapidly  increasing. 

Six  deaths  have  occurred  within  a  month;  two  from  gunshot  wounds 
(one  man  shot  in  trying  to  run  the  lines,  and  the  other  in  a  brawl),  one 
from  typhoid,  and  three  from  yellow  fever. 


EXTRACTS  OF  MEMORANDA  UPON  THE  EXPEDITION  TO  THE 
ISTHMUS,  ADDRESSED  TO  THE  HON.  THE  SECRETARY  OF  THE 
NAVY. 


By  Lieut.  T.  B.  M.  Mason,  U.  S.  Navy. 


ORGANIZATION. 

Iii  order  to  carry  out  comfortably,  as  well  as  efficiently,  the  objects  of 
such  an  expedition,  a  thorough  system  of  organization,  which  shall  de- 
fine the  duties  and  responsibilities  of  each  individual,  is  required.  Army 
customs  are  based  upon  long  experience  in  the  field  and  we  cannot  d 
better  than  to  study  them  thoroughly,  and  enforce  them  strictly  on  such 
expeditions. 

I  am  convinced  that  the  company  is  the  best  unit  of  organization. 
When  called  upon  to  execute  marches,  parades,  &c,  the  companies  may 
be  united  as  battalions,  but  unless  the  number  of  companies  is  very  large 
one  battalion  would  be  much  preferable.  This  is  also  true  of  the  artil- 
lery organization;  a  section  should  be  the  unit,  batteries  only  existing 
temporarily. 

Next  to  the  commanding  officer  the  commissary  is  the  most  important, 
and  should  be  most  carefully  selected. 

A  quartermaster  (a  line  or  marine  officer)  should  have  charge  of  as- 
signing and  looking  after  the  quarters  of  the  force. 

The  organization  of  the  medical  staff,  with  a  sufficient  and  healthy 
set  of  assistants  of  all  grades,  would  have  lightened  the  duties  and 
anxieties  of  the  medical  officers  detailed  for  the  expedition,  to  whom 
too  much  praise  cannot  be  given  for  their  untiring  attention  and  care. 
The  instruction  given  by  Dr.  Whiting  to  the  officers  and  men  on  the 
passage  to  Aspinwall  undoubtedly  saved  several  lives. 

The  fact  is  probably  deeply  underlined  in  the  memory  of  every  officer 

who  had  tin-  actual  care  Of  his  men  on  his  mind  that,  a  large  permanent 
detail  tor  service  in  the  auxiliary  corps  is  an  absolute  necessity.  The 
fighting  force  maybe  thereby  reduced  iii  numbers,  but  not  in  strength 
Or  effectiveness.  Per  COntra,  tin-  permanent  details  should  not  be  used 
'  lighting  force,  except  in  ;in  emergency  to  defend  the  base. 

a  regularly  educated  and  properly  qualified  set  of  permanent  petty 
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officers  is  required  in  the  service.  The  mere  filling  of  rates  because 
vacancies  exist;  the  sudden  and  sometimes  ill-advised  disrating  of  petty 
officers;  the  rating  of  men  as  petty  officers  because  they  are  good  sailors 
on  board  ship;  the  equal  treatment  of  a  petty  officer  and  the  worst  man 
on  board  under  the  present  methods  of  the  service ;  the  over-marking 
of  men  on  their  transfer  papers  from  a  mistakeu  idea  of  generosity  in 
order  to  insure  continuous  service  papers,  prevent  the  selection  of  good 
men  to  fill  ratings,  especially  in  an  emergency  such  as  the  hurried  fitting 
out  of  this  expedition.  The  consequence  is  that  officers  have  to  per- 
form much  duty  which  in  the  Marine  Corps  and  Army  falls  to  the  non- 
commissioned officers.  This  is  bad  for  officers  and  petty  officers.  It 
gives  the  first  too  much  work  of  a  petty  nature,  taking  time  which  should 
be  devoted  to  more  important  duties ;  it  takes  from  the  latter  the  chance 
of  establishing  their  superiority  over  the  men  they  command.  The 
quartering  and  messing  of  the  petty  officers  in  the  cabin  of  the  Aca- 
pulco  on  the  passage  down  had  an  excellent  effect  in  most  cases,  and 
would  have  had  much  more  were  it  not  that  it  was  found  that  some  of 
the  men  selected  turned  out  to  be  the  most  incorrigible  drunkards  in 
the  whole  command,  a  fact  that  could  only  be  developed  by  experience, 
as  their  papers  were  as  good  as  those  of  the  men  who  filled  ratings  to 
everybody's  satisfaction  during  the  whole  expedition. 

What  has  been  said  in  regard  to  petty  officers  refers  equally  to  the 
other  rates  which  do  not  carry  petty  officers'  rank.  It  would  naturally 
be  supposed  that  where  there  are  several  grades  of  seamen  (or  more 
properly  speaking  men-of-war's  men)  that  only  those  who  were  thoroughly 
competent  to  perform  all  of  the  duties  of  a  well-instructed  man  on 
board  a  man-of-war  would  be  found  in  the  first  grade  ;  that  an  imper- 
fect knowledge  of  mere  sailoring  should  entitle  a  man  to  draw  more  pay 
than  an  ordinary  seaman  who  is  perfectly  instructed  in  every  branch 
of  naval  requirements,  and  probably  knows  more  about  the  naval  meth- 
ods than  his  superior,  green  from  the  merchant  service,  seems  to  show 
a  screw  loose  somewhere  and  demand  a  change. 

The  machinists,  firemen,  and  coal-heavers  taken  out  from  New  York 
proved  as  effective,  and  in  many  cases  more  effective,  members  of  the 
expeditionary  force  than  the  men  from  the  seamen  class. 

EQUIPMENT. 

ARTILLERY. 

There  is  too  much  artillery  for  the  number  of  infantry  in  our  naval 
landings.  Artillery  to  be  effective  requires  a  large  number  of  men, 
many  more  than  are  generally  allowed.  Twenty- four  men  is  the  least 
number  that  can  render  a  3-inch  B.  L.  E.  effective  in  active  service ; 
twenty,  the  least  number  to  man  a  Gatling,  if  properly  supplied  with 
ammunition.  The  service  allowance  of  ammunition  carried  with  guns  is 
small,  and  would  be  exhausted  in  a  short  time  in  action.     More  ainmu- 
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nition  and  fewer  guns  should  be  provided.  It  is  true  that  most  of  a  gun's 
crew  are  armed  as  riflemen,  but  in  order  to  make  the  gun  useful  and  to 
secure  it  against  capture  these  men  must  operate  close  to  it.  A  man  in 
a  gun's  crew  cannot  carry  his  personal  arms  and  equipments  in  addition 
to  ammunition  for  the  gun.  All  of  the  gun  ammunition  must  be  carried 
on  wheels.  A  limber  is  very  necessary  for  all  guns  intended  for  use  in 
the  field;  it  is  the  only  way  to  carry  the  necessary  supply  of  ammuni- 
tion. The  wheels  of  the  B.  L.  E.  limber  should  be  exactly  like  those  of  the 
gun..  The  Gatling  limber  should  always  be  used  with  its  gun,  and  as  it 
is  similar  to  the  carriage  it  may  be  used  to  replace  it  in  case  df  a  break- 
down. I  would  call  attention  to  what  I  consider  deficiencies  and  to  make 
certain  suggestions  for  their  amelioration.  The  ammunition  boxes  on  the 
carriage  of  the  B.  L.  R.  frequently  jam.  There  is  no  provision  made  in  the 
box  for  carrying  cartridges,  five  projectiles  have  to  be  left  out  of  each 
box  to  accommodate  them.  The  limber  should  carry  three  boxes  exactly 
similar  to  those  of  the  carriage,  so  that  they  could  be  interchanged. 
There  should  also  be  a  box  of  small-arm  and  revolver  ammunition. 
The  spare  article  box  should  be  entirely  done  away  with  and  the  articles 
now  carried  in  it,  together  with  those  carried  in  the  quarter-gunner's 
haversack,  should  be  stowed  in  a  locker  contrived  between  the  cheeks 
of  the  trail  of  the  piece.  A  fuse  for  each  projectile  should  be  carried 
in  the  ammunition  boxes.  A  double  supply  of  primers  should  be 
packed  and  carried  in  the  same  way.  This  would  insure  all  the  requi- 
sites for  efficient  service  being  found  together.  The  tires  of  the  wheels 
should  be  broader  or  sand  tires  should  be  supplied.  The  drag  rope 
should  be  double,  without  toggles,  and  should  reel  up  under  the  tongue 
of  the  limber.  A  few  armorer's  tools  should  be  added  to  the  spare  ar- 
ticles, and  many  of  the  spare  articles  now  carried  with  the  piece  should 
be  placed  in  a  reserve  box  to  be  kept  at  the  base.  Two  axes  and  two 
spades  should  always  be  attached  to  the  piece  and  limber. 

Oannister  should  be  supplied  for  the  B.  L.  K.,  and  a  proportion  of 
multi-ball  cartridges  for  the  Gatlings. 

The  number  of  passing  boxes  should  be  reduced  to  four,  and  these 
should  be  attached  to  the  piece  when  not  in  use.  The  length  ot  the  sponge 
handle  should  only  exceed  that  of  the  bore  by  12  inches.  The  rammer- 
head  should  be  entirely  removed.  ■  A  better  system  of  carriage  brake  is 
very  much  needed.  It  is  very  well  to  say  that  they  should  be  properly 
tended  and  if  properly  tended  will  work  well,  but  a  long  experience,  at 
times  with  the  most  intelligent  crew  we  can  ever  expect  to  have,  proves 
that  they  frequently  jam.  The  ranges,  times  of  flight,  &c,  should  be 
engraved  upon  a  piece  of  brass  permanently  attached  to  the  gun,  and 
the,  officers  of  the  guns  and  petty  officers  should  be  provided  with 
similar  tables  printed  on  rubber  cloth.  Had  it ,  not  been  that  one  officer 
happened  to  burden  himself  with  oar  Ordnance  Instructions  we  should 
have  been  entirely  deprived  of  this  necessary  factor  of  accurate  fire, 

K   is   true  the   sight    is  well  marked,  but    more    is    needed.      A  dummy 
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primer  should  accompany  each  piece  for  drill  purposes.  An  India 
rubber  blanket  of  sufficient  size  to  cover  the  entire  carriage,  and  an- 
other for  the  limber  should  be  secured  to  each  vehicle. 

All  carriages  and  boxes  should  be  painted  the  regulation  brown,  and 
no  deviation  should  be  allowed  in  this  respect  on  board  of  sea-going 
ships.  Scraped  and  white  carriages  are  unserviceable,  and  other  fancy 
painting  mars  the  uniformity  of  pieces  when  brought  together.  The 
guns  themselves  should  be  kept  as  issued. 

The  present  light  artillery  tactics  should  be  altered  so  as  to, com- 
plete the  drill  for  guns  with  limbers  if  they  are  adopted,  and  to  correct 
the  faults  in  equipment  already  mentioned.  A  pot  of  axle-grease  and 
a  small  can  of  oil  should  be  added  to  each  gun's  equipment. 

A  great  improvement  in  the  3-inch  B.  L.  R.  would  be  the  adoption  of 
a  metallic  cartridge.  A  telemeter  or  some  better  means  of  measuring 
ranges  should  be  provided  for  officers  commanding  artillery,  and  all 
artillery  officers  should  be  required  to  carry  a  good  field- glass. 

SMALL-ARMS. 

Rifles. — The  rifle  supplied  was  the  Lee  magazine  rifle.  As  a  general 
thing  the  arm  stood  the  wear  and  tear  of  service  in  the  hands  of  men 
who  had  never  seen  it  before  exceedingly  well.  One  or  two  springs  gave 
out,  but  were  easily  replaced.  There  were  some  defects  which  could  be 
remedied  in  future  issues.  The  sights  are  too  sharp,  cutting  the  men's 
hands  in  use.  They  should  be  covered  with  sight- aprons.  A  baize  bag 
should  be  provided  for  the  piece  when  stored  aboard  ship  or  transported 
in  boats.  This  bag  would  protect  the  piece  very  much  on  such  service 
as  this  expedition.  Good  serviceable  sling  straps  should  be  provided 
with  each  piece  and  the  upper  end  secured  further  down  the  barrel ; 
the  lower  end  should  be  secured  on  the  butt;  when  slacked  off  this  strap 
would  not  interfere  with  the  magazine,  and  would  render  the  carrying 
of  the  piece,  when  slung,  much  easier.  Should  it  be  proved  that  the 
sling  thus  placed  interferes  too  much  with  the  magazine  it  might  be 
placed  on  the  side  of  the  piece  instead  of  under  it.  The  magazines  are 
too  flimsy,  several  gave  out  in  the  brazing  and  the  springs  of  some  be- 
came upset  and  useless.  The  lower  part  of  the  magazine  should  be 
corrugated  to  give  a  grip  for  the  hand.  There  should  be  a  double 
action  for  the  magazine;  pushing  it  in  half  way  should  attach  it  to  the 
piece;  a  second  push  or  a  longer  one  in  the  first  place  should  unlock  it 
and  open  the  feed.  There  should  be  a  thumb-piece  on  the  firing-pin 
instead  of  a  button,  which  is  liable  to  slip  through  the  fingers  and  fire 
the  cartridge  prematurely.  The  method  of  half-cocking  the  piece  given 
in  the  pamphlet  directions  was  found  to  be  too  dangerous  for  use. 

The  following  was  substituted :  The  piece  was  dropped  muzzle  down 
and  held  under  the  right  arm.  The  left  hand  was  carried  across  the 
body;  the  left  hand  seizing  the  button  between  the  thumb  and  fore- 
finger, x>alm  of  the  hand  to  the  front.     A  slight  pressure  was  exerted 
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with  the  left  hand  towards  the  body  at  the  same  time  the  forefinger  of 
the  right  hand  was  carried  to  the  trigger  and  pressed  against  it,  the 
firing-pin  being  eased  into  the  safety-notch  with  the  left  hand.  The 
men  discovered  a  quicker,  but  perhaps  more  damaging  way  of  half- 
cocking;  they  raised  the  bolt,  slightly  pressed  the  trigger;  the  pin 
stopped  in  the  safety-notch  and  the  bolt  was  then  turned  down.  The 
pamphlet  requires  the  muzzle  to  be  raised  to  a  vertical  position  in  "in" 
and  "out  magazines;"  this  causes  the  right  hand  to  be  in  a  very  awk- 
ward position  for  pressing  on  the  catch- trigger.  It  was  found  more 
convenient  to  keep  the  piece  in  the  ordinary  position  of  load. 

A  manual  of  arms  suggested  by  Commander  McCalla,  which  embodies 
the  level  trail  authorized  in  the  Light  Artillery  Manual,  was  used  for 
the  riflemen,  and  met  with  complete  success;  it  was  considered  by  every 
one  as  far  superior  to  the  manual  of  arms  now  authorized.  Similar  man- 
uals are  used  by  all  of  the  great  military  nations  of  Europe.  The 
"  order  arms"  was  the  basis  instead  of,  as  at  present,  the  u carry."  All 
positions  now  set  down  in  the  manual  were  reached  directly  from  an 
"order."  Dressing  and  facing  were  performed  at  an  "order,"  the  man 
simply  raising  the  butt  of  the  piece  from  the  ground.  At  the  order 
"forward  march,"  the  man  took  up  the  position  of  "trail  arms."  This 
"  trail"  differed  from  the  "  trail"  now  authorized  in  that  the  barrel  was 
horizontal  and|the  piece  balanced  in  the  right  hand.  For  the  "  support' ' 
now  authorized  the  old  heavy  infantry  "shoulder  arms"  was  substi- 
tuted, that  position  of  the  left  arm  being  easier  with  the  bolt  gun.  A 
"  slope  "  was  adapted  from  the  "  support,"  the  barrel  being  simply  inclined 
to  the  rear,  the  left  hand  and  butt  advanced.  The  "secure"  was  the 
position  in  which  sportsmen  usually  carry  their  pieces  under  the  right 
arm,  barrel  up,  right  forearm  and  hand  carried  across  the  stomach.  It 
was  found  that  the  men  picked  up  this  manual  much  quicker  than  the 
old  one,  and  liked  it  much  better  in  every  way.  One  of  the  magazines 
carried  in  the  belt  should  be  filled  with  multi-ball  cartridges.  Every 
piece  should  be  distinctly  marked  with  its  number  in  large  figures  on 
the  butt.  The  figures  to  be  sunken,  if  possible,  and  filled  in  with  some 
bright-colored  paint.  The  bayonet  as  at  present  issued  is  excellent, 
and  should  not  be  done  away  with  or  altered. 

Revolvers. — The  present  revolver  is  not  adapted  for  the  necessities  of 
our  service.  It  is  too  long,  the  ejecting  apparatus  is  very  poor  and 
slow,  the  thumb-piece  on  the  end  of  the  ejector  is  a  great  inconvenience, 
catching  in  the  holster  and  clothing.  The  butt  is  badly  shaped.  For 
the  officers,  at  least,  a  self-cocker  is  required.  A  revolver,  if  used  at 
all,  is  going  to  be  used  quickly  and  at  close  quarters.  A  .45  caliber  iv 
volver  similar  to  the  new  Smith  &  Wesson  Russian  model,  .44  caliber, 
would  seem  to  be  the  best.  All  revolvers  should  be  nickel-plated.  The 
ammunition  should  be  multi-bull. 

Swords  and  cutlasses. — Swords  and  cutlasses  appeared  to  be  of  no  use 
except  as  a  badge  of  office.    A  much  less  cumbersome  badge  would  be 
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a  handsome  revolver  and  cross-belt,  with  a  holster  for  a  field-glass  at- 
tached.    For  service  and  service  dress  the  sword  should  be  abolished. 

EQUIPMENTS. 

Cartridge  belts. — The  general  idea  of  the  present  new  cartridge  belt 
is  correct.  The  hooks  should  all  be  done  away  with.  The  buckles  on 
the  shoulder  supports  should  be  of  better  make.  The  belt  should  be 
made  to  overlap  and  secure  with  straps  at  the  left  side.  This  would 
bring  more  cartridges  in  front,  where  they  are  most  needed,  and  would 
insure  a  better  fit.  The  belt  was  much  liked  by  the  men,  although  all 
were  prejudiced  against  it  at  first.  No  complaints  were  heard  when  80 
rounds  of  ammunition  were  carried  for  several  days.  Men  constantly 
slept  with  their  belts  on,  and  lay  on  their  backs  without  difficulty.  The 
shoulder  supports  should  be  a  little  stiffer,  as  they  become  creased  and 
do  not  look  neat.  The  bayonet-frog,  and  scabbard  should  be  hung  on 
a  light  strap  to  be  worn  around  the  waist  under  the  cartridge  belt.  The 
frog  never  comes  in  proper  position  as  worn  now.  Trie  light  belt  would 
permit  the  carrying  of  the  bayonet  for  drill  and  fancy  duty.  There  should 
be  several  sizes  of  belts ;  one  very  much  larger  than  any  made  now.  Three 
belts  out  of  eighty-eight  had  to  be  transformed  by  ripping  off  the  eyelet 
straps  and  riveting  their  bitter  ends  to  the  end  of  the  belt  webbing.  In 
these  cases  no  cartridges  appeared  in  the  front.  Each  belt  should  be 
distinctly  marked  on  the  inside  with  its  maximum  and  minimum  length. 
.On  the  outside,  in  large  figures  of  bright  color,  its  number.  This  would 
prevent  much  confusion  and  fix  the  responsibility  of  possession.  This 
remark  refers  to  every  article  of  the  outfit.  On  the  expedition  it  was 
found  necessary  to  scribble  the  owner's  initials  on  the  outside  of  every- 
thing.   Not  a  neat  method,  to  say  the  least  of  it. 

Haversacks. — Good,  but  economy  must  have  dictated  the  omission  of 
the  mess-gear  intended  to  fit  in  this  article.  The  mariues  who  had  the 
same  haversacks  properly  supplied  wrere  comfortable ;  our  men  were 
constantly  in  trouble  about  their  mess  gear,  if  they  were  fortunate 
enough  to  have  any.  A  cup  of  proper  shape  and  provided  for  in  the 
storage  would  have  been  an  addition  even  to  the  marine's  outfit.  There 
should  be  no  tie- ties  and  make-shifts  in  a  complete  equipment;  every 
thing  should  have  its  place  provided  for  it  and  should  be  of  exactly  the 
size  to  fit.  A  small  tin  for  pepper,  salt,  sugar,  coffee,  and  pickles  wrould 
have  added  to  the  comfort  of  our  men.     The  strap  is  too  heavy. 

Canteens. — The  canteen  is  good;  the  strap  unnecessarily  heavy.  Some 
canteens  were  found  to  be  leaky.  An  air  test  would  discover  this  de- 
fect when  they  are  inspected  for  acceptance.  Like  the  cartridge  belt 
and  haversack  the  canteen  should  be  distinctly  marked  with  a  number. 
These  numbers  should  be  the  same  for  all  of  the  articles  of  one  man's 
equipment  and  should  be  on  the  outside  at  the  most  visible  point. 

Blanket  bags. — Neither  useful  nor  ornamental.  A  bag  with  one  com- 
partment and  a  good  flap,  wider  and  not  so  deep,  would  have  been 
much  better,  and  should  be  provided  for  future  work.     This  is  impor- 
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taut,  as  they  would  be  of  much  use.     The  marines  were  far  more  mobile 
and  more  comfortable  than  our  men. 

Color  of  equipments.— The  mouse-colored  equipments  now  used  become 
quickly  soiled  ;  the  light  red  ones  of  the  marines  equally  so.  All  can- 
vas work  should  be  tan-color.  This  tanning  preserves  the  canvas, 
always  looks  clean,  a  fact  that  was  easily  observable,  as  some  of  the 
men  and  officers  had  tan-colored  canvas  shoes;  is  cheap,  can  be  repro- 
duced by  dipping  in  a  division  tub  of  tan  mixture.  The  leather  should 
be  of  the  same,  shade. 

Clothing.— Blue  flannel  and  cloth  carried  off  the  palm  for  comfort  an& 
wear.  The  men  complained  of  the  heat  whenever  put  in  white,  and  w^e> 
glad  to  get  in  blue  again.  Flannel  is  the  healthiest  for  the  climate  o£ 
Central  America  and  the  Isthmus. 

Blankets. — For  the  work  We  W©f§  called  upon  to  perform  a  gray  blanket 
would  have  had  a  more  cleanly  appearance  than  the  white  ones  carried. 

Blankets,  rubber. — A  rubber  blanket  should  be  kept  and  issued  with 
every  set  of  equipments.  They  are  invaluable  night  and  day,  forming  a 
rain  coat,  bed,  tent,  and  bed  cover. 

Head  gear. — The  straw  hats  bought  in  ^ew  York  were  invaluable. 
It  is  thought  that  the  new  canvas  hat  adopted  for  the  iSavy  will  be 
equal  to  them,  and  will  have  the  advantage  of  cleanliness  and  shapeli- 
ness. Straw  hats  soon  get  very  dirty  and  if  wetted  once  lose  their 
shape.  For  extended  shore  service  the  hat  (regulation)  should  be  dipped 
in  the  tanning  tub. 

Corps  badges. — In  order  to  distinguish  the  men  and  officers  of  the  bat- 
teries corps  badges  were  adopted  and  found  very  useful.  The  men  were 
able  to  find  their  own  officers  although  they  did  not  know  them  person- 
ally, and  every  one  could  tell  just  where  the  men  belonged.  The  badge 
was  of  red  flannel  or  serge  about  an  inch  and  a  half  in  size.  They  were 
worn  on  the  front  of  the  helmets,  straw  hats,  and  blue  caps.  A  <~> 
(diamond)  for  the  rifle  battery  and  a  A  (triangle)  for  the  Gatlings. 
The  guidon  flags  of  the  batteries  were  similarly  marked,  and  if  time 
had  allowed  and  the  conveniences  been  at  hand  every  article  of  equip- 
ment and  armament  would  have  been  similarly  marked. 

Leggings. — As  provid-  d,  bad.    Leggings  should  be  made  of  tan-colored 


feauvas.    The  white  duck  ones  provided  \\<  n-  too  flimsy  and  too  visible 
at  night,  and  were  easily  soiled.    They  should  be  out  by  an  expert,  and 
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made  to  lit  well  over  the  sboe,  one  size  for  each  size  of  shoe  issued. 
This  would  assure  B  neat  lit  over  the  fool  and  ankle.  The  calves  of 
men's  lege  differ,  of  course,  in  size  for  the  same  sized  foot.  This  should 
be  provided  for  by  making  the  pieces  overlap  very  much  at  the  top. 
The  ankle  part  of  the  opening  to  be  secured  by  loops,  the  calf  part  by 
a  lacing  with  hooks.  The  leggings,  as  provided,  were  too  long.  If  they 
are  properly  made  and  thick  enough  to  be  serviceable,  they  will  keep 
hemselves  in  position. 
Officers'  clothing  and  equipments. — A  dark  bine  flannel  shirt,  simil: 
to  that  ordered  for  petty  officers,  first  class,  in  the  new  regulatioi  ; 
should  be  made  part  of  the  uniform  of  officers  when  in  service  dress  f  r 
expeditionary  service.  The  helmet  and  leggings  should  be  tan-color. 
The  leggings  to  be  the  same  as  those  heretofore  suggested  for  the  men. 
It  is  probable  that  the  new  hat  adopted  for  enlisted  men  will  prove  a 
substitute  for  the  present  helmet.  The  strictly  regulation  helmet  is 
waterproof,  and  can  be  wetted  and  scrubbed  without  injury.  Those  of 
inferior  make  are  injured  by  wetting,  and  soon  become  misshapen  and 
very  dirty. 

the  sword  and  belt  should  be  entirely  with- 
in lieu  thereof,  the  best  revolver  obtainable, 


As  previously  stated, 
drawn  in  service  dress. 


Recti  '■ 


all  to  be  uniform  in  make  and  calibre  with  those  of  the  men,  and  a  can- 
vas cross-belt,  fitted  in  front  with  thimbles  for  cartridges,  at  the  side 
with  a  holster  for  the  pistol,  and  behind  with  a  case  to  contain  map, 
writing  materials,  telemeter,  compass,  &c.  A  fine  field-glass  should  be 
slung  across  the  other  shoulder.  On  service  the  haversack,  canteen, 
and  blanket  bag  should  be  worn  by  officers,  and  unless  bags  and  ham- 
mocks are  carried  no  extra  baggage  should  be  allowed.  When  officers 
can  provide  their  own  transportation,  they  will  find  a  tin  wash-basin 
and  a  canvas  stretcher  cot,  such  as  are  made  for  hunting  and  sold  for 
$2.50  by  sporting  dealers  and  outfitters,  to  be  of  great  additional  com- 
fort. 
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Intelligence  map. — Each  officer  should  be  provided  with  a  good  intelli- 
gence map  of  the  country  in  which  he  is  to  operate.  These  maps  should 
be  prepared  by  the  Office  of  Naval  Intelligence,  and  printed  on  rubber 
cloth.  On  the  cloth  side  should  be  printed  such  intelligence,  notes,  and 
data  as  may  be  thought  of  possible  use. 

Note-booh  for  field  service.— A  small  note-book  for  rolls,  arm  and 
'"equipment  list,  with  proper  printed  headings  and  columns  ruled;  a 
few  leaves  arranged  to  be  detachable  with  stubs,  ready  to  be  filled  in 
or  requisitions,  receipts,  and  invoices;  a  few  leaves  for  accounts,  a 
pace  for  a  short  journal,  and  for  abstracts  of  orders  received  and  is- 
sued. The  book  to  be  stoutly  bound  in  a  water-proof  cover,  and  pro- 
vided with  a  good  pencil  with  India  rubber  end.  It  is  useless  to  order 
these  things  to  be  provided  by  officers.  The  Government  should  manu- 
facture or  purchase  all  these  articles  of  outfit,  and  issue  them  to  officers, 
or  they  will  never  have  them  when  needed.  The  components  of  the 
Navy  ration  should  be  given  in  this  book,  also  methods. of  treating  ordi- 
nary diseases  and  accidents. 

Provisions. — The  new  Navy  ration  worked  admirably.  Had  the  direc- 
tions in  regard  to  half  barrels  and  exact  number  of  rations  in  packages 
been  carried  out,  it  would  have  been  more  convenient.  Sausages  simi- 
lar to  those  issued  to  the  German  army,  each  containing,  say,  five  days 
rations,  and  marked  on  the  side  of  the  cover  with  a  scale  to  show  rations 
and  one-third  rations,  would  have  been  very  convenient,  and  would  also 
be  a  valuable  addition  to  a  ship's  stores  for  any  detached  service,  whether 
afloat  or  ashore. 

Provisions. — The  present  methods  of  issuing  provisions  to  the  men 
will  never  do  on  active  service,  and  must  be  modified.  Men  were  often 
in  want  of  articles  of  which  there  was  an  abundant  supply  in  the  hands 
of  the  paymaster,  and  when  they  were  issued  they  came  in  quantities 
and  shape  perfectly  unmanageable.  A  barrel  of  pork  once  opened  is 
an  ugly  customer  to  transport,  and  as  for  a  barrel  of  flour,  sugar,  or 
beans  it  is  a  simple  impossibility.  These  articles  should  be  put  up  in 
rery  much  smaller  packages. 

On  service  the  field  force  should  never  be  called  upon  to  handle  stores 
before  they  are  issued  to  them  individually.  It  is  mere  laborers' work, 
and  can  be  much  better  performed  by  thatclass  of  people,  especially  in 
a  bad  climate  where  they  have  the  advantage  of  being  acclimated. 

Cooking  facilities. — The  boat  stoves  were1  excellent,  and  with  the  ad- 
dition of  a  temporary  lire  for  a  camp  kettle,  were  found  fully  capable  of 
preparing  food  for  fifty  men  each.  In  each  boat  stove  box  a  couple  of 
hatchets  should  be  packed. 

A  nest  of  kettles  should  be  provided  instead  of  several  kettles  of  the 
same  size.  By  this  method  enough  kettles  for  use  as  water  buckets, 
&c,  could  be  carried  in  the  space  required  for  one  mess  kettle. 

Stoves  and  kettles  should  be  distinctly  marked  with  the  corps  badge 

or  name  of  the  detachment  to  which  they  are  issued. 
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Camp  gear, — Tents  and  sentry  shelters  in  moderate  numbers  should 
be  supplied  to  all  expeditions.  It  would  seem  that  much  room  in  stow- 
ing could  be  saved  by  using  iron  piping  for  poles  instead  of  wooden 
ones,  and  iron  pins  for  tent  pegs.  Tanned  canvas  would  look  cleaner 
after  short  service  than  white,  and  would  be  less  apt  to  mildew. 

Axes,  hatchets,  brooms,  rakes,  hoes,  buck-saws  and  bucks,  lanterns, 
and  buckets  should  be  provided  in  fair  quantities. 

A  condensing  apparatus  should  be  kept  ready  for  similar  expeditions. 

A  supply  of  spades,  picks,  and  shovels  should  accompany  every  ex- 
pedition, to  be  issued  as  required.  The  bugles  should  be  the  same  as 
those  issued  to  the  marines.  They  are  now  inferior  in  make  and  of  a  dif- 
ferent key. 

Weights  carried  by  men. 

RIFLEMAN. 

Pounds. 

Waist  belt  with  bayonet  arid  80  cartridges 11.  50 

Haversack,  two  day's  ratious  complete 4.  50 

Canteen  rilled  with  water 4.  00 

Blanket  and  rubber  blanket  with  underclothes 9.  50 

Rifle j 9.00 

Pot,  pan,  and  spoon 75 

39. 25 

CANNONEER. 

Waist  belt,  revolver,  cartridge-box,  and  20  rounds  of  ammunition 4.  50 

Haversack,  two  days'  rations  complete 4.  5  > 

Canteen  filled  with  water 4.  00 

Blanket,  rubber  blanket,  and  underclothes 9.  50 

Pot,  pan,  and  spoon 75 

23. 25 

MARINE. 

Rifle  and  accoutrements,  haversack  complete,  canteen  full,  clothing-bag  packed, 

and  80  rounds  of  ammunition 53.  00 

SUGGESTIONS. 

Concentrate  the  personnel  and  everything  referring  to  their  organiza- 
tion, drill,  equipment,  conduct,  &c,  under  one  head. 

Concentrate  the  enlisted  men  waiting  for  ships  at  one  barracks,  and 
drill  them  thoroughly  as  infantry  and  artillery.  They  will  all  know 
enough  seamanship  to  start  with  when  they  go  aboard  ship,  and  their 
great  gun  and  other  drills  can  be  given  them  in  the  service. 

Have  always  ready,  say  at  New  York,  a  complete  expeditionary  equip- 
ment for  1,000  men,  issuing  part  of  it  every  summer  to  the  North  At- 
lantic squadron  for  an  encampment  on  some  part  of  the  coast. 

Refer  the  whole  matter  of  the  selection  of  this  equipment,  and  the 
preparation  of  a  proper  manual  for  all  arms,  to  a  board  of  officers. 
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REPORT  ON  ENCAMPMENT  OF  NAVAL  BRIGADE  OF  NORTH  AT- 
LANTIC SQUADRON,  AT  CAMP  MILLER,  GARDINER'S  ISLAND, 
AUGUST  11-14, 1884. 


The  North  Atlantic  Squadron,  under  the  command  of  Bear- Admiral 
S.  B.  Luce,  left  Portsmouth,  N.  H.,  on  the  6th  August. 

It  was  generally  understood  that  the  vessels  were  en  route  to  New- 
port, but  on  the  afternoon  of  the  8th  instant,  Captain  Miller,  command- 
ing the  Tennessee  and  Chi ef-of- staff,  received  an  order  to  proceed  to 
Gardiner's  Bay,  where  the  ships  were  to  be  moored,  and  to  land  the 
naval  brigade  for  an  encampment  of  three  days. 

The  vessels  were  accordingly  moored  about  9  o'clock  on  Saturday 

morning,  the  9th.     Officers  were  sent  to  select  a  site  for  the  camp  and 

to  obtain  the  necessary  permission  to  land  from  the  proprietor  of  the 

island,  Mr.  Gardiner.     At  the  same  time  the  following  memorandum  of 

instructions  was  sent  to  each  vessel.     Capt.  J.  N.  Miller  was  appointed 

to  command  the  brigade  and  was  charged  with  the  arrangements  for 

landing. 

MEMORANDUM. 

1.  The  landing  will  be  as  if  unopposed,  and  provision  will  be  made  for  an  absence 
of  three  days. 

2.  The  force  to  be  landed  from  each  vessel  will  be  that  indicated  by  Squadron  Gen- 
eral Order  No.  9. 

3.  The  tents,  provisions,  and  other  heavy  articles  will  be  landed  with  the  marines 
from  the  Tennessee  as  a  guard  before  the  main  body  lands.  After  the  brigade  is 
landed  the  boats  will  be  to^ved  back  to  the  ships  by  the  steam  launches,  leaving  one 
whaleboat  from  each  vessel  at  the  beach. 

4.  Unless  otherwise  directed,  the  brigade  will  be  ready  to  embark  from  their  ships 
at  7.30  a.  m.,  on  Monday,  August  11. 

5.  Each  vessel  will  provide  shelter  for  her  own  landing  force  (keeping  the  infantry 
companies  separate  from  the  artillery  sections),  utilizing  sails,  awnings,  and  spars, 
for  the  construction  of  tents.  Stakes  for  side  stops  and  guys  for  tents  will  be  pro- 
vided before  landing. 

COM  MISS  A  HI  AT. 

Each  vessel  will  be  prepared  at  the  time  designated  to  land  cooked  pork  packed  in 
barrels,  bean  soun  in  kettles,  and  bread  in  bugs,  sufficient  for  its  men  for  one  meal. 
The  commissary  will  provide  all  other  supplies  for  the  command, 

AMIUJLANCK    CORPS. 

The  ambulance  corps  will  consist  of  one  surgeon  ami  one  assistant  Burgeon,  as  de- 
tailed. 

The  apothecaries  and  stretchermen  required  by  General  Order  No.  9  will  be  de- 
tailed by  th<-,  commanding  officer.    The  fleet  sin-eon  will  superintend  the  medical 

outfit. 

in:; 
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officers'  outfit. 

Officers  will  wear  service  dress*  with  caps,  leggings,  and  side-arms.     One  change  of 
clothing  and  blankets,  rolled  in  a  hammock  as  prescribed,  will  be  carried. 
Transportation  for  10  pounds  of  baggage  will  be  provided  for  each  officer. 


men's  outfit. 


The  men  will  wear  bine  with  underclothing,  leggings,  and  knives.  They  will  carry, 
rolled  in  a  hammock  blankets,  one  change  of  clothing,  and  a  supply  of  tobacco. 

They  will  carry  their  pots,  pans,  and  spoons  sluug  to  their  waist-belts  on  the  left 
side. 

MARINES. 

The  marines  will  wear  fatigue  uniform  and  caps,  will  carry  overcoats  and  blankets, 
and  in  their  knapsacks,  undress  coats,  trousers,  and  change  of  underclothes. 

HAMMOCK   ROLLS. 

The  hammocks,  without  clews,  containing  change  of  clothing,  blankets,  &c,  are 
to  be  rolled  along  their  lengths,  tied  with  five  stops,  and  the  ends  tied  together  ;  to 
be  worn  over  the  left  shoulder,  with  the  ends  resting  on  the  right  hip. 

COOKING  AND  MESS   ARRANGEMENTS. 

It  is  intended  that  the  brigade  shall  depend  upon  its  own  resources  for  subsistence 
and  cooking  appliances.  The  stores  will  be  landed  in  advance  of  the  brigade,  together 
with  the  heavy  articles. 

[Here  followed  a  tabulated  form  distributing  the  stoves,  cooks,  mess  cooks,  &c,  to- 
gether with  directions  as  to  the  articles  to  be  carried  and  furnished  by  the  cooks.] 

Cooks  and  mess  cooks  will  land  with  their  scouse-kettles,  mess-kettles,  and  other 
articles  at  the  same  time  that  the  provisions  are  sent  on  shore. 

The  quartermaster  will  be  in  charge  of  the  transportation  service,  which  will  con" 
sist  of  all  the  cooks  and  mess  cooks,  servants,  and  such  men  as  may  be  detailed. 

There  will  be  but  two  messes  for  all  officers. 

AMMUNITION. 

All  the  marines  and  infantry  men  will  carry  their  cartridge  boxes  filled.  The  pack- 
ages of  ammunition  are  not  to  be  broken  or  opened  unless  ordered. 

The  ammunition  boxes  of  each  B.  L.  R.  are  to  be  filled  with  20  charges  of  powder,  10 
rounds  of  shell,  and  10  of  shrapnel;  projectiles  to  be  filled  and  plugged;  spare  arti- 
cle boxes  to  contain  the  fuses  for  the  above,  and  all  spare  articles. 

The  caisson  boxes  of  the  Gatling  guns  will  be  filled  with  ammunition. 

The  Vandalia  anjl  Yautic  will  land  their  Gatling  gun-carriages,  without  the  guns 
or  caisson  boxes,  to  be  coupled  and  used  as  a  transportation  wagon. 

Lieutenant  Belknap,  of  the  Vandalia,  will  have  charge  of  the  landing  of  stores  and 
provisions  on  the  beach,  and  will  turn  them  over  to  the  quartermaster. 

The  organization  of  the  brigade  was  as  follows : 

Capt.  J.  N.  Miller,  U.  S.  N.,  commanding  naval  brigade. 

General  staff. — Lieut.  C.  E.  Colahan,  adj utant -general ;  Pay-Inspector  J.  H.  Ste- 
venson, commissary;  Surg.  T.  N.  Penrose;  Passed  Asst.  Paymaster  C.  W.  McGowan, 
quartermaster;  Lieut.  R.  Wainwright,  military  engineer;  Ensign  H.  Eldridge,  sec- 
retary; Naval  Cadet  R.  Welles,  aid;  Naval  Cadet  C.  W.  Hazeltine,  signal  officer. 

Marine  battalion:  Capt.  J.  M.  T.  Young,  U.  S.  M.  C,  commanding;  first  company, 
Lieutenant  Goodrell ;  second  company,  Lieutenant  Gulick;  third  company,  Lieuten- 
ant Bates. 

Infantry  battaHon  of  seamen:  Lieut.  R.  P.  Rodgers,  U.  S.  N.,  commanding;  Lieut. 
R.  T.  McLean,  adjutant ;  first  company,  Lieut.  \V.  W.   Kimball ;   second  company, 
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Naval  Cadet  W.  L.  Capps;  third  company,  Naval  Cadet  Littlehales ;  fourth  company, 
Lieut.  John  Downes;  fifth  company,  Lieut.  S.  C.  I^aine;  sixth  company,  Lieut.  G.  H# 
Peters  ;  seventh  company,  Lieut.  York  Noel ;  eighth  company,  Ensign  F.  K.  Wall ; 
ninth  company,  Ensign  J.  T.  Newton;  tenth  company,  Lieut.  Alfred  Reynolds. 

The  first,  second,  third,  and  fourth  compauies  were  from  the  Ten- 
nessee ;  the  fifth  and  sixth  from  the  Yandalia ;  the  seventh  and  eighth 
from  the  Swatara :  the  ninth  from  the  Yantic,  and  the  tenth  from  the 
Alliance. 

Artillery  battalion  :  Lieut.  T.  T.  Wood,  U.  S.  N.,  commanding;  Ensign  W.  S.  Sims, 
adjutant;  first  platoon,  Lieut.   M.   F.  Wright;  second  platoon,  Lieut.   H.  Hosley 
third   platoon,   Lieut.  F.  E.   Sawyer;    first  section,  Naval  Cadet  Ellicott;  second, 
Naval  Cadet  Hulme;  third,  Naval  Cadet  Stout;  fourth,  Naval  Cadet  Palmer;  fifth, 
Naval  Cadet  Seymour  ;  sixth,  Ensign  Mayo. 

The  battery  consisted  of  four  3-inch  B.  L.  E's,  from  the  Tennessee, 
Vandalia,  Alliance,  and  Yantic,  and  two  Gatling  guns,  from  the  Ten- 
nessee and  Swatara. 

Passed  Assistant  Paymaster  Barry  and  Asst.  Surg.  T.  C.  Craig  were 
detailed  as  assistants  to  the  commissary  and  surgeon. 

The  following  is  a  summary  statement  of  the  brigade : 

Staff 9 

Marine  battalion  : 

Officers 4 

Men 99 

103 

Infantry  battalion: 

Officers 20 

Men 352 

372 

Artillery  battalion : 

Officers 13 

Men 117 

130 

Pioneers : 

Officers 1 

Men 15 

16 

Commissary  department : 

Officers 1 

M<n 0 

7 

Medical  department: 

Officers* 2 

Men 7 

s 

Signal  corps  : 

Officers* 1 

Men 2 

a 

Buglers 4 

Officers'  cook',  and  servants ; 9 

Total (><;o 

The  site  selected  for  the  e;inij)  was  in  all  respects  excellent,  whether 

from  a  sanitary  point  of  view,  its  proximity  to  the  Landing-place,  or  for 
tin'  immediate  object  of  the  encampment— drill,    (See  Plate  XI.) 
'  One  already  oouuted  on  staff. 
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It  was  somewhat  back  from  a  bluff  about  100  feet  high,  on  the  north- 
west end  of  the  island;  its  soil  was  sandy,  though  well  covered  with 
sod  ;  its  surface  was  perfectly  drained,  and  its  surroundings  furnished 
available  space  for  the  manoeuver  of  a  large  body  of  men. 

Its  only  drawback  lay  in  the  fact  that  good  fresh  wrater  was  not  to  be 
found  in  its  vicinity.  On  this  account  it  became  necessary  to  supply 
the  camp  with  water  from  the  ships,  which  entailed  an  additional  labor. 

The  beach  upon  which  the  landing  was  to  be  made  was  about  2  miles 
from  the  ships,  and  but  a  third  of  a  mile  from  the  site  chosen  for  the 
camp. 

Monday  began  with  rain  so  that  the  landing  was  delayed ;  but  shortly 
after  8  o'clock  the  rain  ceased,  signal  was  made  to  land  the  heavy  ma- 
terial, and  by  11.30,  the  boats  having  returned,  the  brigade  was  on  its 
way  to  the  beach. 

A  company  of  marines  embarked  at  the  first  as  a  guard  over  the  ma- 
terial landed.  Upon  the  arrival  of  the  brigade  at  the  camp  ground  this 
company  became  the  guard  of  the  day,  and  sentinels  were  posted  from  it. 

After  the  first  day  all  the  guard  duty  was  performed  by  the  blue- 
jackets. 

Owing  to  the  lack  of  sufficient  means  of  transportation  (but  two  teams 
could  be  procured)  much  of  the  material  for  the  construction  of  tents 
was  not  on  the  ground  at  the  time  of  the  arrival  of  the  brigade  at  the 
site  of  the  camp.  The  tents  were  all  up,  however,  at  2  o'clock ;  the  men 
had  had  their  dinners,  which  had  been  brought  on  shore  as  indicated  in 
the  memorandum  of  instruction,  the  kitchens  were  ready  for  use,  the 
latrines  had  been  prepared,  and  trenches  dug  around  the  tents. 

After  this  meal,  which  had  been  cooked  on  board  ship,  rations  were 
drawn  from  the  commissary  and  all  food  was  cooked  at  the  camp 
kitchens. 

Later  in  the  afternoon  the  company  and  battalion  parades  were  as- 
signed, and  the  following  routine  published  : 

DAILY   ROUTINE. 

5  a.  111.     Reveille.     Outer  line  of  sentinels  called  in  ;  coffee  ;  march  to  bath. 
7 -a.  m.     Breakfast. 

7.30  to  8  a.  m.     Police  camp. 

8  a.  m.     Sick  call. 

9.30  a.  m.    Drill  call  and  assembly;  target  practice  with  small  arms. 

11  a.  m.     Recall  from  drill. 

11.30  a.  m.     Serve  out  dinner  to  cooks. 

12  m.     Dinner. 

1  p.  m.     Police  camp. 

2.30  p.  m.     Battalion  drill ;  target  practice  with  B.  L.  R.  and  Gatlings. 

4  p.  m.     Recall  from  drill. 

5.30  p.  m.     Call  for  parade. 

6  p.  m.  (or  after  parade).     Supper. 

At  sunset  outer  line  of  sentinels  posted. 
9.  m.    Tattoo. 
9.15  p.  m.     Taps. 
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The  pioneers,  with  details  from  the  battalions,  under  the  direction  of 
the  military  engineer  threw  up  two  light  earthworks,  in  which  the  pieces 
of  artillery  were  placed  for  the  defense  of  the  camp. 

The  general  arrangement  of  the  camp  is  shown  in  the  accompanying 
plan.     (Plate  XI.) 

The  infantry  battalion  of  seamen  camped  in  column  of  divisions,  with 
one  tent  to  each  company ;  the  officers'  tents  being  on  the  left  flank  op- 
posite the  division  streets. 

The  tents  of  the  marine  battalion  were  in  one  row,  in  advance  of  the 
infantry  battalion. 

The  artillery  were  camped  on  one  street  with  tents  on  each  side  of  it. 
The  guns  were  parked  in  the  street  when  not  placed  in  the  earthworks. 

The  kitchens  were  on  the  right  flank  of  the  camp  of  the  infantry,  and 
the  latrines  were  on  the  same  flank  close  to  the  bluff. 

In  the  construction  of  tents  the  awnings,  sails,  light  spars  or  capstan 
bars  were  used.  The  different  forms  and  sizes  of  this  material  caused 
some  variety  in  the  appearance  and  proportions  of  the  tents,  and  some- 
what impaired  the  regularity  of  the  camp  lines. 

The  general  design  of  the  tents  were  as  follows :  Capstan  bars  or 
boat's  masts  were  used  for  the  end  uprights,  to  which  was  lashed  a 
boat's  strongback  cr  stun'sail  boom  as  a  ridge  pole.  An  awning  or  sail 
was  then  middled  over  the  ridge  pole,  and  the  tent  raised.  The  uprights 
were  sunk  in  the  ground  about  a  foot  and  well  guyed  to  the  front,  rear, 
and  sides.  The  leaches  were  hauled  out  to  the  pegs,  and  the  ends  of 
the  tents  were  then  closed  with  boat  or  other  light  sails.  A  shallow 
trench  was  dug  around  each  tent  to  afford  drainage. 

The  camp  was  now  organized.  After  supper  the  long  roll  and  call  to 
arms  were  sounded  and  the  brigade  formed  to  resist  attack. 

DRILLS. 

The  hours  assigned  for  drill  were  spent  by  the  infantry  battalions  at 
battalion  or  company  drill,  principally  the  former.  Much  attention  was 
given  to  skirmishing  and  the  methods  of  attack,  and  the  movements  of 
the  battalions  were  as  a  rule  executed  in  a  very  creditable  manner. 

Companies  were  detailed  for  target  practice,  which  was  carried  on 
throughout  the  day. 

The  artillery  were  exercised  at  the  school  of  the  Section  and  battery, 
and  at  target  practice  with  the  B..L.  lv.s  and  Catling  guns,  all  of  which 
were  very  instructive. 

Thus  there  were  two  drills  each  day  of  an  hour  and  halt's  duration  in 
addition  to  the  brigade  parade,  which  was  also  instructive  as  in  the  form- 
ation of  the  brigade  the    men  were  mano-u Vered    by  battalions.      Three 

days  of*  such  work  gave  the  men  an  understanding  of  man ceu vers  which 
Instruction  on  board  ship,  however  careftil,  could  never  accomplish. 
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COOKING   ARRANGEMENTS. 

The  regulation  boat  stoves  gave  mucb  satisfaction,  although  more 
was  required  of  them  than  should  be  demanded.  Each  stove  cooked 
tin*  food  of  70  to  !>(>  men.  The  ration  to  be  cooked  consisted  of  coffee, 
rice,  potatoes,  fresh  meat,  salt  pork  or  canned  meat,  and  tomatoes.  The 
food  was,  as  a  rule,  well  prepared,  but  in  order  to  provide  for  so  large 
a  number  it  was  necessary  to  cook  twice;  that  is,  as  much  of  the  meal 
as  the  stoves  could  cook  was  prepared,  placed  to  one  side,  and  the  re- 
mainder cooked  before  the  meal.  This  was  inconvenient,  and  necessi- 
tated the  consumption  of  more  fuel  and  labor. 

A  stove  should  be  allowed  for  every  50  men.  For  this  number  of 
men  the  regulation  stove  can  properly  and  conveniently  cook  any  ration 
which  may  be  issued.  With  it  broiling,  boiling,  and  frying  may  be 
done.  The  daily  consumption  of  cord- wood  is  about  four  or  five  sticks. 
Ordinary  cam])  fires  were  also  used  for  various  purposes,  particularly 
for  keeping  hot  that  portion  of  the  food  first  cooked. 

At  reveille  on  the  morning  of  the  14th  the  men  rolled  their  kits,  had 
coffee,  and  began  to  break  camp.  When  they  went  to  breakfast  at  7 
o'clock  all  the  tents  were  down,  and  all  the  material,  except  the  stoves, 
which  were  in  use,  were  ready  for  removal.  At  7.30  four  teams  arrived 
for  the  quartermaster's  work,  and  by  8.45  the  camp  was  clear  of  all 
material  and  cleaned.  The  teams  hauled  the  heavier  articles  and  the 
men  shouldered  the  spars  and  lighter  material. 

In  re-embarking,  the  reverse  of  the  programme  for  landing  was  ob- 
served, and  after  the  boats  had  discharged  the  materiel  at  the  ships 
and  were  on  their  return  to  the  beach,  a  brigade  parade  was  held,  and 
the  command  marched  to  the  beach,  where  it  embarked,  reaching  the 
ship  at  12.30. 

The  encampment  of  a  naval  brigade  of  6G0  officers  and  men  for 
three  days  was  of  a  nature  before  unknown  in  our  service ;  in  fact,  it 
is  doubtful  if  so  large  a  body  of  men- of- war's -men  have  ever  served  to- 
gether on  shore  for  so  long  a  time  (the  Franco-German  campaign  ex- 
cepted). It  becomes,  then,  a  subject  of  criticism  and  offers  a  fit  oppor- 
tunity to  notice  deficiencies  and  to  draw  lessons  from  the  experience 
thus  afforded. 

The  lack  of  equipment  for  a  landing  force  from  our  ships  became 
most  apparent  in  making  the  preparatory  arrangements  for  this  en- 
campment. The  want  of  haversacks  and  canteens  made  it  necessary 
to  have  food  and  water  upon  the  ground  before  or  on  the  arrival  of  the 
men,  thereby  hampering  the,  transportation  service.  [Considerable  ad- 
vance has  been  made  in  the  matter  of  equipment  since  this  report  was 
written.]  This  consisted  of  two  teams  hired  for  the  occasion,  one 
cart  made  of  two  Gatling-gun  carriages,  and  details  from  the  com- 
mand. The  difficulties  encountered  made  most  noticeable  the  neces- 
sity of  providing  proper  means  of  transportation  before  undertaking 
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>peratioiis  on  shore  instead  of  trusting  to  improvised  carts  and  ina- 
;erial  found  on  board  ship. 

The  equipment  for  the  carriage  of  a  suitable  amount  of  ammunition 
gas  most  defective.  Owing  to  the  present  (then)  style  of  cartridge  boxes 
Hitchcock  and  Navy)  each  infantry  man  could  carry  but  20  rounds  of 
im munition  without  breaking  the  packages,  although  if  this  had  been 
lone  the  men  from  the  Tennessee  might  have  carried  40  rounds.  But 
10  rounds  with  little  or  no  reserve  ammunition  is  a  very  meagre  sup- 
ply for  a  man  armed  with  a  magazine  rifle.  [This  has  been  remedied  in 
ihe  new  allowance.] 

The  caisson  boxes  of  the  3-inch  B.  L.  R.  contained  20  rounds  of  am- 
munition,  and  the  Gatlings  were  supplied  with  920  rounds  packed  in 
Bed  cases  in  their  boxes. 

No  ship  in  this  squadron  is  supplied  with  a  boat  carriage  for  the  B. 
L  R.  For  boat  operations  then  the  old  12-pdr.  howitzer  must  be  used. 
Comment  on  this  is  needless. 

But  one  cart  (referred  to  in  the  memorandum  of  instructions)  could 
iave  been  made  from  the  material  of  this  squadron  for  the  transporta- 
;ion  of  reserve  ammunition. 

Considering  the  variety  of  forms  and  the  sizes  of  the  canvas  used 
Mid  the  fact  that  these  could  not  be  in  any  way  altered,  the  tents  were 
probably  as  good  as  could  be  devised  under  the  circumstances. 

Their  size  rendered  it  difficult  to  make  the  sides  taut,  so  that  in  heavy 
rains  they  would  probably  not  have  shed  the  water  well,  and  their  con- 
siderable weight  made  their  transportation  and  construction  difficult 
Mid  slow. 

HAMMOCK  ROLLS  AND   INTRENCHING:  TOOLS. 

The  hammock  rolls  proved  a  most  awkward  make-shift.  It  was  nec- 
essary to  provide  some  means  of  carrying  the  men's  blankets  and  cloth- 
ing, as  well  as  to  give  them  something  upon  which  to  lie.  But  the  rolls 
were  very  stiff  and  uncomfortable  and  were  not  suitable  for  carrying 
a  prefer  supply  of  clothing. 

Haversacks,  canteens,  and  means  for  properly  carrying  clothing, 
should  certainly  be  provided. 

The  intrenching  tools  were  not  well  adapted  to,  and  were  insufficient 
for,  the  end  desired.  In  these  days  of  precise  and  destructive  fire-arms 
the  supply  of  tools  for  hastily  providing  cover  should  be  well  consid- 
ered. 

Such  were  the  chief  defects  noted.    They  were  defects  certainly  vital, 

due  to  the  utter  lack  of  equipment,  and  so  apparent  that  they  may 
serve  to  induce  the,  Department  to  appoint  a  board  to  consider  the  sub- 
ject of  the  proper  equipment  of  the  landing  forces  of  our  vessels. 

This  equipment  should  he  such  that  each  man  might  be  enabled  to 
cany  his  arms  and  ammunition,  means  for  providing  cover  against  tire, 

his  water  and  ration,  his  shelter  and  clothing,  and  vet  not  destroy  the 
mobility  of  the  force. 
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A  naval  brigade  should  possess  great  mobility,  consequently  shelter- 
tents  only  should  be  provided  to  shelter  the  men.  Should  the;  brigade 
go  into  a  permanent  encampment  suitable  means  could  be  provided 
which  would  be  adapted  to  the  circumstances. 

1 1  a  \  in «X  drawn  attention  to  the  deficiencies  it  becomes  the  more  agree- 
able duty  to  enumerate  the  many  good  points  observed. 

The  camp  was  well  kept  and  policed;  the  guard  duty  was  well  per- 
formed by  the  blue  jackets,  who  quickly  appreciated  the  responsibilities 
of  the  position  of  the  sentinel  and  promptly  fulfilled  all  of  the  duties; 
the  spirit  and  conduct  of  the  men  were  excellent,  and  the  battalion  and 
skirmish  drills,  the  artillery  and  Gatling  practice,  were  alike  creditable 
to  officers  and  men.  In  fact,  had  the  encampment  lasted  a  week  instead 
of  three  days,  it  is  probable  that  the  brigade,  as  far  as  its  personnel  was 
concerned,  would  have  been  in  good  condition  to  have  undertaken  any 
operations  for  which  they  might  have  been  called  upon  in  time  of  war. 

It  was  noticeable  that  the  sergeants  and  corporals  chosen  from  the 
petty  officers  and  leading  men  performed  their  duties  intelligently  and 
with  force,  and  that  the  men  in  general  soon  understood  the  intention 
of  the  manceuvers,  and  adapted  their  movements  to  the  accidents  of  the 
ground  and  obstructions,  and  to  the  plans  of  attack  and  the  value  of 
cover. 

Another  fact  was  apparent.  The  men  who  were  most  distinguished 
as  seamen  were  as  a  rule  most  prompt  and  exact  in  their  duties  on 
shore. 

It  is  well  for  naval  officers  to  realize  that  the  preparation,  equipment, 
and  uniform  organization. of  our  landing  forces  are  among  the  most 
important  subjects  to  which  they  may  give  their  attention,  having  in 
mind  that  such  detachments  have  been  landed  at  short  notice  in  the 
ordinary  times  of  general  peace  to  protect  American  interests  abroad, 
and  are  liable  to  be  called  upon  for  more  serious  operations  near  the 
sea-coast  to  enforce  the  Government's  demands  upon  states  or  tribes 
which  listen  to  no  other  argument  than  force. 

This  encampment  was  organized  and  undertaken  upou  the  short  no- 
tice of  two  days  (one  of  which  was  Sunday).  The  experience  gained 
was  most  valuable.  It  has  accentuated  our  shortcomings,  the  necessity 
of  equipment,  and  the  fact  that  the  naval  brigade,  if  properly  con- 
ducted and  equipped,  is  capable  of  important  operations  on  shore. 
If,  as  is  to  be  desired,  each  succeeding  summer  may  furnish  an  oppor- 
tunity for  like  manceuvers,  it  is  hoped  and  may  be  expected  that  in  the 
course  of  a  few  years  we  may  be  in  position  to  land,  whenever  called 
upon,  a  force  in  all  respects  prepared  for  any  military  operations  which 
seamen  may  be  called  upon  to  perform. 
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SHIPS. 

ENGLAND. 

THE   RENOWN   AND   SANSPAREIL. 

The  first  of  these  ships  is  being  built  by  Armstrong,  Mitchell  &  Co.  and  the  second 
by  Samuda  Bros.  The  specifications  -were  issued  by  the  Admiralty  in  March,  1885, 
and  there  maybe  slight  changes  in  them. 

These  ships  are  the  largest  laid  down  for  the  English  navy  since  the  Inflexible,  twelve 
years  ago,  and  are  to  be  finished  in  three  and  one- half  years.  They  are  to  cost  £640,000 
and  £601,000,  and  will  be  of  the  following  dimensions:  Length,  340  feet;  breadth,  70 
feet;  draught,  27  feet  3  inches;  displacement  10,470  tons.  They  will  be  of  steel,  with 
longitudinal  framing,  double  bottoms,  and  transverse  water-tight  bulkheads;  will 
have  ram  bows  of  unequaled  strength;  five  above- water  torpedo  ports  and  four  below- 
water. 

There  will  be  two  110-ton  B.  L.  R'sin  a  single  turret  on  the  main  deck,  with  a  range 
of  fire  from  ahead  to  60°  abaft  the  beam.  The  upper  and  spar  decks  are  partial,  not  ex- 
tending as  far  forward  as  the  turret.  On  the  upper  deck  twelve  6-inch  B.  L.  R's  are 
mounted  in  broadside,  and  on  the  spar  deck  is  an  18-ton  9.2-inch  gun  mounted  on  a 
turn-table  as  a  stern-chaser.  There  will  also  be  many  machine  and  rapid-firing  guns 
and  Whitehead  torpedoes.  The  turret,  breastwork,  protecting  turret  gear,  and  water- 
line  belt  amidships,  will  have  18-inch  steel-faced  armor  and  the  transverse  bulkheads 
at  the  belt  ends  will  have  16-inctfi  armor.  The  midship  citadel  thus  formed  is  roofed 
over  by  a  3-inch  armored  deck,  and  3-inch  armored  decks  reach  from  the  lower  edges  of 
the  citadel  to  the  extremities.  The  6-inch  batteries  are  protected  at  their  ends  by  6-inch 
steel -faced  armor  screens,  by  3-inch  traverses  between  the  guns,  and  by  3-inch  armor 
on  the  sides — the  3-inch  armor  being  in  three  thicknesses  of  £-inch  and  2-inch  plates. 
There  is  an  armored  loading  tube  (2-inch)  for  the  stern-chaser.  All  backing  will  be  of 
6-inch  teak  except  that  of  the  6-inch  screens,  which  will  have  10  inches  of  teak.  The 
armored  pilot  towers  will  weigh  80  tons. 

The  ships  will  be  driven  at  an  estimated  speed  of  15.5  knots  by  twin  screws  with  in- 
dependent engines  of  the  vertical  inverted  three-cylinder  type,  the  stroke  of  piston  to 
be  4  feet  and  the  cylinder  diameters  38,  58,  and  88  inches  for  the  high,  intermediate,  and 
low  pressure  cylinders;  the  aggregate  I.  H.  P.  to  be  about  8,500,  and  the  revolutions 
95.  Steam  of  130  pounds  will  be  furnished  by  eight  boilers  of  Siemens- Martin  steel, 
with  a  forced  draught  of  3-inch  water  pressure. 

THE   BENBOW. 

The  Benbow  is  one  of  the  Admiral  class;  was  laid  down  in  November,  188:2,  launched 
in  June,  1885,  and  will  be  ready  for  service  about  the  Spring  of  1887.  The  following  are 
her  principal  dimensions:  Length,  330  feet;  breadth,  08  feet  6  inches;  draught,  :27  feel 
3  inches:  displacement,  10,050  tons. 

I  armor-belted,  barbette-turret,  twhvscrew    ram.     She  has  about   two 
hundred  water-tight  compartments  so  arranged  thai  practically  she  has  three  skins  as 

high  as  the  main  deck. 

Although  very  much  Larger  the  installment  of  her  armament  is  much  like  that  of  the 

,i  and  Atlanta.     She  carries  two  LI  0-ton  16  [-inch  B.  L,  R'a  In  barbette  tow<  i 

at  «•  eh  cud  of  the  ship,  <m  the  main  deck.     The  e  guns  have  arcs  of  dre  of  aboul 

Willi  900  pounds  of  powder  they  throw  an  L800-poand  projectile  with  a  velocity  of  3,030 

ivingan  estimated  energy  of  61, 000  foot  tons,  about  twice  bhatof  the  80-ton  guns, 

and  will  be  the  most  powerful  guns  existing;  Krapp'e  LlO-ton  goodwill  have  only  16,000 
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foot  tons  of  energy.     Between  the  barbettes  Lb  a  battery  of  ten  6-inch  gnus,  also  on  the 
main  deck.     The  extreme  guns  of  this  battery  have  ports  enabling  them  to  ftre  fore  and 
aft  as  well  a-;  on  the  broadside.     On  the  spar  deck,  which  extends  between  the  barb 
are  eight  6-pounder  rapid-firing  guns  mounted  in  broadside  with    -inch  shields  attached  to 

their  carriages.      In  half-turrets  on  the  bows  are  two  machine-guns,  and  four  more  are  on 
the  quarters.     There  will  be  a  .45-inch  Nordenfeldt  at  each  corner  of  the  spar  deck  and 

eight  Gardner  guns  mounted  on  the  armor  screens  which  protect  the  6-iuch  battery  from 
raking  lire.  The  single  military  mast  will  also  have  two  machine-guns  in  the  top.  The 
unoccupied  ports  of  the  extreme  guns  of  the  6-inch  battery  are  rilled  by  rapid-firing 
guns.  There  will  be  a  torpedo-launching  tube  in  the  stern  and  two  on  each  broa<i 
The  armor  on  the  belt  is  IS  inches  thick  and  steel  faced.  It  is  150  feet  long  and  7.5 
feet  deep,  of  which  5  feet  is  below  water:  tlie  armored  bulkheads  at  its  ends  are  16  inches 
thick.  There  is  a  3-inch  armored  deck  in  three  thicknesses  of  2-inch  and  1-inch  plates 
about  3  feet  below  the  water-line,  curving  down  at  its  ends  and  sides  to  meet  the  armor 
belt.  A  protective  deck  reaches  from  the  lower  edges  of  the  armored  bulkheads  to  the 
extremities.  The  6-inch  battery  is  protected  from  raking  fire  by  6-inch  steel-faced 
armor  screens  reaching  from  the  sides  to  the  barbettes.  The  sides  of  the  ship  at  the 
battery  deck  are  of  1-inch  steel.  The  barbette  turrets  are  of  14  to  16  inch  inclined  steel- 
faced  plates  with  armored  loading-tubes.  The  conning  tower  is  abaft  the  forward  tower 
with  9.  to  12  inch  compound  armor  and  an  armored  tube  for  communication  and  steering- 
gear.  All  along  the  length  of  the  engines  and  boilers  there  is  9  feet  of  coal  protection, 
with  wing-passages  outside  the  coal  for  communication,  &c. 

There  are  two  separate  engine-rooms  and  four  separate  boiler-rooms.  The  engines  will 
develop  7,500  H.  P.  with  natural  draught  and  9,800  with  forced  draught.  The  contract 
speed  is  16  knots,  but  17  will  probably  be  reached.  The  coal  supply  is  ordinarily  900 
tons,  but  there  is  room  for  1,200.  The  ship  will  carry  a  second-class  torpedo  boat,  a  48- 
foot  picket  boat,  a  37-foot  steam-launch,  besides  the  usual  complement  of  boats;  and  her 
crew  will  number  450. 

ORLANDO — UNDAUNTED — NARCISSUS — AUSTRALIA — GALATEA. 

These  five  ships  are  of  the  belted-cruiser  class,  and  the  contracts  for  building  them 
were  closed  about  the  end  of  April,  1885.  They  are  to  be  finished  in  two  and  one- 
fourth  years. 

The  Australia  and  Galatea  were  awarded  to  Xapier  &  Sons,  of  Glasgow,  for  £215,000 
each.  Two  of  the  others  were  given  to  Palmer  &  Co.,  Jarrow,  and  the  fifth  to  Earl  & 
Co.,  Hull. 

These  ships  are  all  built  of  steel,  and  are  to  be  developments  of  the  Mersey  class, 
as  that  class  was  of  the  Iris.  The  following  are  the  dimensions  of  the  new  class:  Length. 
300  feet;  breadth,  56  feet;  draught,  21  feet  amidship;  displacement,  5,000  tons. 

The  armament  will  be  two  18-ton  9.2-inch  guns  mounted  on  the  upper  deck  as  bow 
and  stern  chasers,  with  arcs  of  fire  of  about  270  c ;  also  ten  4-ton  6-inch  guns  on  the  upper 
deck  between  the  heavy  guns.  The  four  extreme  guns  of  the  6-inch  battery  are  mounted 
on  half-turrets  on  the  sides  and  command  arcs  of  159°,  of  which  4°  is  on  the  opposite 
side  of  the  ship.  The  other  six  guns  are  mounted  on  central-pivot  carriages  in  recessed 
ports  and  command  60°  forward  and  as  much  abaft  the  beam.  The  large  ports  neces- 
sitated by  this  arrangement  are  tilled  by  circular  steel  shields  revolving  with  the  carri;.. 

On  the  main  deck  amidships  are  four  Xordenfeldts,  two  on  each  side,  firing  through 
long,  low  ports  with  arcs  of  120°,  and  four  more  are  on  the  same  deck  in  half-tov. 
one  on  each  bow  and  quarter.     There  are  also  six  rapid-firing  6-pounders  on  the  main 
deck  in  half-towers,  two  of  which  are  forward  of  the  first-mentioned  Xordenfeldts  and 
four  abaft  them.     The  four  extreme  6-pounders  fire  in  a  fore-and-aft  line. 

On  the  protective  deck  are  mounted  four  torpedo-launching  carriages,  one  on  each  bow 
and  quarter.  They  train  within  10°  of  the  fore-and-aft  line  and  command  90°.  On  the 
platform  deck  are  four  fixed  under-water  launching  tubes,  below  the  armor  belt.     Two. 


113 

firing  broad  on  the  bow,  are  at  the  corners  of  the  armor  belt  and  armored  bulkhead;  the 
other  two  are  just  abaft  them  and  fire  on  the  broadside.  There  are  machine-guns  in  the 
tops.  It  is  noticeable  that  in  these  ships  the  secondary  battery  is  on  the  lower  deck. 
The  water-line  is  protected  amidships  by  a  10-inch  steel-faced  armor  belt  200  feet  long. 
An  armored  bulkhead  crosses  the  ship  at  each  end  of  the  belt. 

An  armored  deck,  of  from  2  to  3  inches,  at  the  upper  edge  of  the  belt  protects  the 
machinery,  and  the  ends  are  protected  by  an  armored  deck  extending  from  the  lower 
edge  of  the  armor  belt.  The  coal  is  an  iniportanf^part  of  the  armor.  The  bunkers  ex- 
tend all  along  the  midship  part  of  the  ship  just  above  the  protective  deck,  with  thwart- 
ship  bunkers  at  their  ends,  and  walls  of  coal  about  6  feet  thick  run  the  length  of  the 
boilers  and  machinery,  between  the  protective  deck  and  the  inner  bottom,  leaving  wide, 
empty  wing-passages  outside  of  them.  There  is  also  a  conning  tower  with  13  inches  of 
armor  abaft  the  forward  9-inch  gun,  with  an  armored  communication-tube  and  armored 
loading  hoists  for  the  heavy  guns. 

The  engines  are  to  work  independent  twin  screws,  and  will  be  the  first  in  the  royal 
navy  of  the  triple  expansion  type;  the  steam  pressure  will  be  125  pounds,  and  will  be 
furnished  by  four  double-ended  boilers  working  with  forced  draught  in  separate  fire- 
rooms,  divided  by  a  longitudinal  bulkhead.  The  H.  P.  will  be  7,500,  giving  a  speed 
of  17£  knots.     The  coal  capacity  will  be  900  tons. 

There  will  be  two  masts  with  fore-and-aft  sails,  pole  topmasts,  and  very  large  pro- 
tected tops;  also  duplicate  steering  gear,  mechanical  ventilation,  &c. 

THE   POLYPHEMUS. 

The  Polyphemus  was  built  at  Chatham;  was  laid  down  in  1878,  and  launched  in 
1881.  On  her  first  trial  trips  her  boilers  proved  unsatisfactory  and  were  removed.  She 
has  now  (May,  1885)  just  completed  her  final  trial  trips  with  most  satisfactory  results. 

She  is  a  twin-screw  ram  and  torpedo  vessel,  and  has  no  heavy  gun  armament.  Her 
dimensions  follow:  Length,  240  feet;  beam,  40  feet;  draught  aft,  21  feet  3  inches;  displace- 
ment, 2, 640  tons.  The  vessel  is  almost  completely  submerged,  and  depends  upon  artificial 
light  and  forced  ventilation  throughout  her  interior  at  all  times.  The  armor  protection 
is  afforded  by  a  3-inch  turtle-back  rising  above  the  water-line,  but  with  submerged 
edges,  made  of  small  tiles  of  Whitworth  compressed  steel  secured  to  2-inch  plates.  She 
will  have  eight  Nordenfeldt  guns,  but  her  principal  weapons  will  be  her  ram  and  forty 
Whitehead  torpedoes,  launched  from  above- water  carriages  or  through  one  bow  and  four 
broadside  under-water  launching  tubes,  the  recent  trials  showing  that  this  may  be  done 
at  any  speed.  The  steering  gear  is  worked  by  steam,  and  besides  the  main  rudder  are 
two  auxiliary  ones  under  the  bows  which  may  be  raised  at  will  into  recesses.  The  latter 
may  be  used  at  any  time  in  conjunction  with  the  main  rudder,  but  are  particularly 
effective  when  going  astern. 

The  engines  are  of  the  horizontal  type,  and  developed  on  trial  5,500  H.  P.,  giving  a 
speed  of  17.847  knots,  nearly  a  knot  in  excess  of  the  estimate.  The  boiler  pressure  is 
110  pounds,  and  the  difficulty  of  making  good  the  junction  of  the  tubes  and  tube  sheets 
caused  the  original  boilers  to  be  removed  (through  the  bottom).  The  new  boilers  are 
eight  in  number,  long  and  low,  with  two  furnaces  iu  each  boiler,  an  intermediate  tire- 
box,  and  the  tubes  beyond,  and  are  in  four  independent  water-tight  compartments. 

Two  new  Polyphemuaefl  are  to  be  laid  down.  They  will  be  rather  larger  with  a  small 
gun  armament,  and  an  ordinary  deck  above  the  turtle-back  will  give  greater  habitabilit y. 

This,  with  a  greater  coal  supply,  will  give  Independent  cruising  power,  which  the  prei 

cut   vessel  was  not  meant  to  ha 

]  mi:  -<  01  i     UfD   i  BAB1 

The  Scout,  is  classed  as  a  torpedo  eiuisrr.      Six-  will  DATA  a  ram  how,  a  lung  poop  ami 
Me,  a  high  rail  amidships,  and  a  1  Inn-  ei-ht  h  in.li  -i««l  protective  deck  OVM  ma- 
chinery.    She   also  has  a  coal    protection  of  I'm-  to     i  I   i- .  I     in  fchioklMM  in  waU«-  of  BUV 
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chinery.  Coffer-dams  are  placed  about  all  hatches  and  scuttles.  The  conning  tower 
is  on  the  forecastle  and  is  protected  by  two  inches  of  steel  armor.  The  steering-gear  is 
entirely  below  water. 

Her  principal  dimensions  are:  Length,  220  feet;  beam,  34  feet;  greatest  draught,  14.5 
feet;  displacement,  1,430  tons.  She  it  to  have  two  horizontal  two-cylinder  compound 
engines,  Of  28  and  46  inches  diameter  by  2  feet  6  inches  stroke,  driving  twin-screws.  It 
is  estimated  that  the  engines  will  develop  3,200  horse-power  and  a  speed  of  more  than 
It;  knots.  The  boilers,  four  in  number,  are  cylindrical,  10  feet  in  diameter  by  18  feet 
in  Length,  and  are  built  of  steel. 

The  Scout  is  to  be  armed  with  torpedoes,  and  is  fitted  with  eleven  launching  tubes, 
ten  above  and  one  below  water.  The  below-water  tube  is  in  the  stem.  Of  the  above- 
water  tubes  two  are  fixed,  one  to  lire  directly  ahead  and  one  astern,  and  the  others,  in 
broadside,  are  capable  of  being  trained.  She  will  also  carry  four  5-inch  B.  L.  B'a,  two 
on  the  forecastle  and  two  on  the  poop. 

The  Scout  will  be  a  rine  sea-boat,  and  is  designed  to  accompany  the  battle-ships  of  the 
fleet.     Her  coal  capacity  is  450  tons,  and  her  probable  cost  $321,109. 

The  design  of  this  class  of  vessel  has  been  so  favorably  received  that  seven  others  of 
1,600  tons  displacement  have  been  ordered,  and  are  now  in  construction.  Their  names 
are  the  Archer,  Brisk,  Cossack,  Mohawk,  Porpoise,  Tartar,  and  one  not  named.  These 
vessels  will  have  a  protective  deck  throughout  their  length,  and  will  carry  a  heavier 
battery  than  the  Scout — six  6-inch  B.  L.  R's  on  sponsons,  two  on  the  forecastle,  two 
on  the  poop,  and  two  in  the  waist. 

FRANCE. 

THE   FORMIDABLE. 

The  Formidable  is  a  first-class  armored  barbette-turret  twin-screw  line-of-battle  ship, 
built  of  iron  and  steel.  She  was  laid  down  in  1879,  launched  in  1885,  at  L'Orient,  and 
will  probably  make  her  trial  trip  in  1887.  Her  probable  cost  is  16,000,000  francs.  The 
following  are  her  dimensions:  Length,  104. 4  meters  (342  feet  6  inches);  beam,  21.34  meters 
(70  feet);  draught,  7.9  meters  (26  feet);  displacement,  11,336  tons.  There  is  a  double 
bottom  under  all  the  midship  part  of  the  ship,  and  eleven  water-tight  bulkheads,  risiug  as 
high  as  the  armored  deck,  or  1. 10  meters  (3  feet  8  inches),  above  the  water-line.  Besides, 
a  number  of  longitudinal  bunkheads  complete  her  subdivision  and  give  her  rigidity.  The 
Formidable  has  a  ram  bow  and  several  torpedo-launching  tubes.  Her  armament  con- 
sists of  three  75-ton  42-centimeter  (16.5-inch)  guns  in  barbette  turrets,  all  on  the  mid- 
ship line,  of  twelve  14-centimeter  (5.5  inches)  in  broadside,  and  eight  Hotchkiss  guns, 
of  which  two  are  mounted  on  the  signal  masts.  The  turrets  have  40-centimeter  (15.7-inch) 
steel  armor  on  their  sides,  with  steel  bullet-proof  hoods  capping  them.  The  whole 
water-line  is  protected  by  a  steel  belt  varying  from  35  centimeters  (13.7  inches)  at  the 
extremities  to  55  centimeters  (21.6  inches)  amidships,  and  there  is  a  deck  armored  with 
8-centimeter  (3.1-inch)  plates  over  all  its  length,  except  over  the  boilers  and  ma- 
chinery, where  it  is  10  centimeters  (4  inches).  The  total  weight  of  armor  is  about  3,900 
tons.  Her  engines  are  both  of  the  compound  three-cylinder  type,  which  will  develop 
8,320  I.  H.  P.,  with  forced  draught,  giving  a  speed  of  15.2  knots.  The  coal  supply  is 
800  tons,  good  for  1,650  miles  at  full  speed,  or  3,000  at  10  knots.  Although  she  has  two 
military  masts  she  will  be  without  sail  power.     Her  crew  will  be  500  men. 

Caiman. — Laid  down  at  Toulon  in  1877.     Launched  in  1885. 
Indomptable. — Laid  down  at  L'Orient  in  1877.     Launched  in  1883. 
Requix. — Laid  down  at  Bordeaux  in  1878.    Contract  built.    Launched  in  1885. 
Terrible.— Laid  down  at  Brest  in  1877.     Launched  in  1881. 

These  ships  are  armored  twin-screw  barbette- turret  ships,  built  of  iron  and  steel, 
and  are  meant  for  coast-guard  use  as  well  as  for  battle  ships. 
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The  following  are  the  Caiman's  dimensions:  Length  at  water-line,  84.8  meters  (278 
feet);  breadth,  18  meters  (59  feet);  draught,  7.50  meters  (24  feet  8  inches);  displacement, 
7,230  tons. 

She  has  a  heavy  ram  bow  and  a  torpedo  outfit,  and  will  be  armed  with  two  75-ton 
16.5-inch  guns,  each  in  its  own  turret,  one  forward  and  one  aft.  Each  gun  has  an  arc 
of  fire  of  270°.  There  are  besides  four  10-centimeter  (3.9-inch)  guns  in  barbette  at 
the  corners  of  the  spar  deck,  which  reaches  between  the  heavy  guns,  and  Hotchkiss 
guns.  She  has  45-centimeter  (18.6-inch)  armor  on  the  turrets,  and  35  centimeters 
to  50  centimeters  (14.8  to  20.6  inches)  on  the  water-line  belt,  and  8  centimeters  (3.1 
inches)  on  the  armored  deck.  There  are  also  steel  hoods  over  the  breech  of  the  heavy 
guns.  The  engines,  from  Creuzot,  are  of  the  three-cylinder  compound  type,  and  are  to 
develop  4,800  H.  P.,  with  natural  draught,  giving  a  speed  of  14  knots.  The  boilers 
are  twelve  in  number,  with  two  furnaces  each,  and  are  placed  with  their  backs  to  the 
midship  line.  There  are  four  smoke-pipes,  two  on  each  side.  Just  forward  of  the 
■moke-pipes  is  the  conning  tower,  and  forward  of  that  is  the  tripod  foremast,  and  then 
comes  the  forward  gun.  Abaft  the  smoke-pipes  at  some  distance  is  another  tower,  then 
the  tripod  mainmast  and  the  after  gun.  The  masts  are  only  for  signaling  and  mounting 
Hotchkiss  guns.     The  crew  will  number  500.     Cost,  about  10,500,000  francs. 

THE   MILAN. 

This  vessel  was  designed  in  1879  for  a  torpedo  dispatch  vessel,  but  is  now  intended 
solely  as  a  scouting  vessel.  The  trials  of  her  engines  were  completed  in  May,  1885. 
She  was  built  at  St.  Nazaire  by  contract,  and  has  the  following  dimensions:  Length, 
92.4  meters  (303  feet);  breadth,  10  meters  (32  feet  10  inches);  draught,  3  meters  for- 
ward, 4.60  meters  aft  (9  feet  10  inches  and  15  feet  1  inch);  displacement,  1,550  tons. 
She  is  built  of  steel  and  is  very  light,  and  has  a  swan-breasted  ram  bow.  She  is  unpro- 
vided with  torpedoes.  Her  armament  consists  of  five  10-centimeter  (3.9-inch)  B.  L.  R's 
on  hydraulic  carriages,  one  on  the  bow,  one  on  the  stern,  and  the  others  on  the  broadside 
on  shifting  pivot  carriages,  to  fire  on  either  side,  and  eight  37-centimeter  (l£-inch) 
Hotchkiss  guns.  She  has  twin  screws,  each  worked  by  two  compound  tandem  en- 
gines, and  Belleville  boilers.  On  her  trial,  a*  a  little  more  than  load- draught,  she 
made  18.4  knots  in  a  rather  rough  sea,  developing  4.132  H.  P.  with  natural  draught; 
more  than  had  been  expected  with  forced  draught.  This  trial  proves  the  Milan  the 
fastest  man-of-war  in  existence.  Her  rig  is  that  of  a  three-masted  schooner,  and  her  coal 
supply  is  300  tons.  * 

BELLEVILLE  BOILERS. 

The  Belleville  boiler  is  of  the  same  general  type  as  the  Herreshoff  boiler,  well  known 
in  this  country. 

As  the  result  of  extensive  trials  onboard  the  French  man-of-war  Yoltigeur,  of  811 
tons  and  1,000  Jl.  P.,  this  type  is  regarded  with  great  favor  in  the  French  navy,  and 
has  been  fitted  in  the  new  fast  cruiser  Milan,  of  1,640  tons  and  3,800  H.  P. 

The  Voltigear  has  six  boilers — three  on  cadi  side—placed  back  to  bark,  separated  by 
mod  plates,  and  the  group  is  roofed  overwith  sheet-iron,  serving  to  collect  the 
of  combustion  and  direct  them  to  bh  pipe. 

The  rurnacea  are  rectangular,  aboul  1'  feel  square,  with  two  doors  on  account  of 
ridth,  and  the  grate-ban  deep  and  undulating,  so  that  they  touch  each 

other,  forming  lozenge-shaped  air-spaces.  This  keeps  the  grate-bars  cool,  prevents 
clinker,  and  gives  them  a  longer  life,  [in  the  latest  boilers  the  grate-bars  are  tubular! 
and  the  feed  water  passei  through  them  on  Its  way  to  the  boiler,  thus  accomplishing  the. 
same  k   nit.)    The  walls  of  the  fura  of  fire-brick,  which  os  ■  high  tem- 

poral ure  in  the  combustion  chamber.  Ova  each  furnace  are  five  "elements,"  or  nests 
of  tubes,  forming  the  boiler.     Each  m.-t   consists  of  two  tubes  horizontally  and  nine 
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tabes  vertically,  joined  together  in  pairs  at  their  ends,  so  that  water  enters  the  first  tube 
at  the  bottom,  pawning  successively  through  all  the  tubes  till  it  issues  from  the  last  as 
steam.  The  heated  gases  pass  directly  upward  between  these  water-tubes,  and  their  di- 
rect impact  produces  the  maximum  heating  effect. 

Each  element  is  connected  by  its  first  lower  tube  with  an  automatic  feed-regulator, 
separate  for  each  boiler.  On  accouut  of  the  small  contents  of  the  tubes  it  is  necessary 
that  the  supply  of  feed-water  should  be  constant  and  regular.  The  last*ubeis  con- 
nected with  a  steam-drum  or  "purifier"  at  the  top  of  the  boiler,  which  serves  the 
double  purpose  of  drying  the  steam,  which  comes  up  very  wet,  and  of  freeing  from  im- 
purities the  feed-water  which  flows  through  it.  The  purifier  is  cylindrical  and  contains 
a  plate  which  gives  a  rotary  motion  to  the  entering  steam,  freeing  it  from  the  water  in 
it  by  centrifugal  force.  The  water  from  the  feed-pump  enter  ing  the  purifier  comes  in 
contact  with  the  steam,  and  the  resulting  quick  rise  of  temperature  precipitates  the  cal- 
careous matter,  which,  however,  is  carried  in  suspension  to  the  mud-drum,  where  it  is 
blown  out,  while  the  water  goes  on  to  the  feed-regulator. 

Before  the  steam  gets  to  the  boiler  it  passes  through  a  general  purifier,  similar  to  the 
separate  ones  attached  to  each  boiler. 

The  following  are  the  advantages  claimed  for  the  Belleville  boiler: 

(1)  Slight  danger  in  case  of  rupture,  owing  to  small  amount  of  water  contained  in 
the  boilers. 

(2)  Use  of  high  pressures  without  danger. 

(3)  Steam  pressure  is  quickly  raised. 

(4)  Economy  of  fuel. 

(5)  Light  weight. 

(6)  The  boilers  are  low,  and  may  be  kept  below  the  water-line.  * 

(7)  Pressure  in  boilers  may  be  varied  quickly  without  danger  of  foaming. 

(8)  No  water  is  carried  over  to  the  cylinders. 

(9)  Facility  for  repairs,  as  any  element  may  be  dismounted  in  a  short  time  while  the 
others  remain  for  service. 

(10)  Easily  kept  in  order,  as  all  parts  are  readily  accessible. 

(11)  Easily  put  on  board,  as  it  is  made  of  small  pieces  which  may  be  assembled  on 
board. 

(12)  On  account  of  the  high  temperature  of  the  combustion  chamber  hard  coals  may 
be  used  without  the  disadvantages  usually  attending  them. 

The  Board  which  examined  the  boilers  in  1880  found  that  thoir  economy  of  fuel  w 
not  great,  that  they  were  complicated,  and  that  firing  was  harder  work,  but  the  new  tubu- 
lar furnaces  are  said  to  be  easy  to  work.     The  Board's  first  objection  was  contradicted  by  the 
results  of  an  extended  cruise. 

BELLEVILLE   SPEED   REGULATOR. 

The  main  engine-shaft  works  two  little  pumps  which  force  wrater  through  a  regulator 
against  the  pressure  of  a  spring.  The  outflow  of  the  water  is  by  a  graduated  valve.  The 
spring  of  the  regulator  controls  the  throttle- valve  of  the  engine.  It  is  evident  that  if  the 
speed  of  the  engines  or  position  of  the  valve  is  altered  the  throttle- valve  will  move,  owing  to 
the  change  of  pressure  on  the  spring.  The  delivery  of  the  pumps,  the  size  of  the  valve, 
and  strength  of  the  spring  are  so  proportioned  that  at  the  normal  speed  of  the  engines 
sufficient  steam  is  admitted  to  maintain  that  speed.  The  apparatus  is  thus  a  quick- 
acting  speed  regulator  or  governor  if  left  to  itself,  while  by  working  the  cock  controlling 
the  outflow  the  speed  may  be  altered.  By  connecting  this  valve  with  the  captain's 
conning  tower  he  is  given  instant  and  direct  control  of  the  speed  of  the  ship. 

Acherox. — Launched  at  Cherbourg  May,  1885. 
Cocyte — Phlegethon — Styx. — Building  at  Cherbourg. 

The  Acheron  is  a  twin-screw  armored  steel  gunboat  of  the  following  dimensions: 
Length,  55.2  meters  (181  feet);  breadth,  12.30  meters  (40  feet  4  inches);  draught,  3.6 
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meters  (11  feet  10  inches);  displacement.  1,640  tons.  She  carries  a  27-centimeter  (10£- 
inch)  gun  in  a  barbette  turret  forward,  and  two  10-centimeter  (3.9-inch)  guns  amidships, 
one  on  each  side.  The  bridge  reaches  over  them,  and  the  sides  tumble  home,  to  give 
each  a  full  semicircle  of  firing  arc.  At  the  forward  edge  of  the  bridge  is  the  circular  con- 
ning tower,  out  of  which  rises  a  military  mast.  The  whole  water-line  is  belted  with 
9}  inch  armor.  There  will  be  four  boilers,  each  with  one  furnace,  and  the  speed  will 
be  13  knots. 

CONDOR — EPERVIER — FAUCON — VAUTOUR. 

These  ships  are  of  the  class  officially  known  as  cruising  torpedo-ships  (croiseurs-torpil- 
leurs).  They  are  identical  in  design.  The  first  two  are  building  at  Rochefort  and  the 
others  at  Toulon. 

The  Condor  is  the  most  advanced,  and  was  launched  in  May,  1835.  She  is  built  of 
steel,  and  the  following  are  her  principal  dimensions:  Length,  69.75  meters  (229  feet); 
breadth.  8.9  meters  (29  feet);  draught,  4.24  meters  (14  feet);  displacement,  1,260  tons. 
She  has  a  swan-breasted  ram  bow  and  five  above-water  torpedo-launching  tubes  in- 
stalled between  decks,  two  on  each  broadside  and  one  as  a  sternchaser.  She  has,  besides, 
five  10-centimeter  (3.94-inch)  guns,  one  of  which  is  a  stern-chaser  under  the  poop,  two 
are  bow-chasers  under  the  forecastle,  firing  from  ahead  to  the  beam,  and  two  more  are 
in  barbette  half-turrets  abreast  the  smoke-stack  and  are  protected  from  pluuging.  fire 
by  the  bridge  which  extends  over  them.  In  order  that  these  two  guns  may  command 
the  entire  horizon,  the  sides  tumble  home  very  much  to  allow  them  fore-and-aft  train. 
There  is  an  armored  deck  reaching  fore  and  aft,  protecting  the  machinery,  magazine,  and 
steering  gear,  and  the  ship  is  divided  into  water-tight  compartments  above  the  armored 
deck.  She  has  twin  screws,  with  engines  aggregating  2,000  I.  H.  P.,  and  giving  an  esti- 
mated speed  of  17  knots,  and  is  three-masted  with  leg-of-mutton  sails.  The  officers' 
quarters  are  under  the  poop. 

BOMBE  —  COULEUVRINE  —  DAGUE  —  DRAGONNE —  FLECHE — LANCE — SALVE  —  SAINTE- 

BARBE. 

These  vessels  form  a  squadron  of  torpedo -dispatch  boats  (avisos-torpilleurs).  The  con- 
struction of  the  first  six  was  given  to  a  private  firm,  Forges  et  Chantiers  du  Havre,  and 
the  Bombe,  the  first  of  the  squadron,  was  launched  on  April  16,  1885.  She  is  built  of 
steel  and  of  the  lightest  possible  scantling.  Her  principal  dimensions  are  as  follows: 
Length,  187  feet  10  inches;  breadth,  20  feet;  draught,  5  feet  6  inches;  displacement  321 
tons.  She  has  a  ram  bow  and  two  torpedo-launching  tubes,  and  is  armed  with  two 
9-centimeter  (3.54-inch)  guns  and  three  machine-guns.  The  engines  work  twin  screws, 
and  the  I.  H.  P.  is  to  be  1,800,  giving  an  estimated  speed  of  17  knots.  In  June,  1885, 
the  Bombe  made  18  knots.  The  coal  bunkers  extend  over  the  boilers.  She  is  three- 
masted  with  leg-of-mutton  sails. 

The  following  is  the  classification  of  torpedo  vessels  and  boats  recently  adopted  in  the 
French  navy: 

I.  Torpedo-cruisers  (croiseurs-torpilleurs):  Displacement  of  from  1,260  to  1,280  tons. 

II.  Torpedo-dispatch  boats  (avisos-torpilleurs):  Displacement  from  320  to  360  tons. 

III.  Sea-going  torpedo  boats  (torpilleurfl  de  haute  mer):  Displacement  of  50  tons  ami 
over. 

IV.  Coast-guard  torpedo boati  (torpillenrs-garde  rotes):  a, displacement 25 toot ;  /'.dis- 
placement 50  tons. 

V.  Picket  torpedo  boats  (torpi Hew  :  Displacement  lew  than  25  tons. 


118 
ITALY. 

SCO    RiOBI 

AND  SICILIA. 

Besides  the  Italia  and  Lepanto,  launched  in  1880  and  1882,  and  now  being  completed, 
the  Italians  continue  to  make  other  formidable  additions  to  their  fleet.' 

The  Ruggierodi  Lamia,  Francesco  Morosini,  and  Andrea  Doria,  are  in  different  stages 
of  advancement;  while  the  Re"  Umberto  and  Sicilia  have  recently  been  laid  down. 

The  Lamia  was  launched  in  August,  1884,  and  the  Morosini  in  June,  1885.  These 
vessels  are  of  the  same  size  as  the  Duilio,  with  all  the  improvements  of  construction, 
armament,  and  armor  made  since  1875.  Their  displacement  is  10,000  tons  and  theii 
horse-power  10.000. 

The  Doria,  not  yet  launched,  and  the  Re  Umberto  and  Sicilia  are  to  be  sister  ships  to 
the  Italia.     It  is  intended,  however,  to  give  the  latter  pair  of  ships  15,000  horse-power. 

All  these  ships  are  to  carry  four  100-ton  B.'L.  R's,  in  addition  to  a  number  of  6-inch 
B.  L.  R's,  rapid-fire  and  machine  guns.  They  will  be  protected  with  17.7-18.5  inches 
of  steel  armor. 

THE   GIOVANNI   BAUSAN. 

This  vessel  was  laid  down  by  Sir  Wm,  Armstrong  and  Co.  at  Elswick  in  1882,  and 
was  delivered  in  May,  1885. 

She  is  a  steel  cruiser,  schooner-rigged,  similar  to  the  Esmeralda  but  rather  larger, 
having  the  following  dimensions:  Length,  280  feet;  breadth,  42  feet;  draught,  18}  feet; 
displacement,  about  3,100  tons.  She  has  a  ram  bow  and  three  under- water  launching 
tubes  for  Whitehead  torpedoes.  Her  armament  consists  of  two  10-inch  B.  L.  R's, 
mounted  as  bow  and  stern  chasers,  loaded  and  worked  by  hydraulic  gear,  with  arcs  of 
fire  of  240°  each;  six  6-inch  4-ton  guns  on  Albini  central-pivot  carriages  mounted  in  broad- 
side; two  6-pounder  rapid-firing  guns  of  the  Elswick  type,  andHotchkiss  and  Nordenfeldt 
machine-guns.  The  guns  are  protected  by  heavy  steel  shields  attached  to  the  carriages, 
and  the  light  guns  aloft  are  mounted  in  small  revolving  turrets.  There  is  an  under- 
water protective  steel  deck  1|  inches  thick  and  cork- filled  cellular  compartments  along 
the  water-line.  The  steering  gear  is  hydraulic.  There  are  twin  screws,  and  the  en- 
gines developed  upon  trial  6,000  I.  H.  P.,  making  116.5  revolutions  with  a  speed  of  17.5 
knots.  The  engines  and  boilers  are  of  the  Esmeralda  type.  The  coal  supply  is  600  tons, 
good  for  5,000  miles  at  10  knots. 

THE   ETNA,    STROMBOLI,    AND   VESUVIO. 

These  vessels  are  classed  as  torpedo-rams  and  are  now  in  process  of  construction ;  the 
first  at  Castellamare,  the  second  at  Venice,  and  the  third  at  Leghorn.  The  Stromboli 
will  be  launched  during  the  summer. 

These  are  the  largest  torpedo-rams  yet  laid  down  by  any  nation.  They  are  similar  in 
design  to  the  Giovanni  Bausan.  Their  principal  dimensions  are:  Length,  284  feet;  beam, 
43.3  feet;  draught,  19.4  feet;  and  displacement  3,474  tons. 

THE  ARMOR  FOR  THE  LEPANTO. 

It  is  known  that  after  the  armor  trials  at  Spezia,  in  October  and  November,  1884, 
M.  Schneider,  of  Creuzot,  was  awarded  the  contract  for  providing  the  armor  plates  for 
the  Lepanto.  The  contract  requires  the  delivery  of  the  plates,  of  48  centimeters  thick- 
ness, at  the  price  of  1,955  francs  the  ton.  The  total  weight  of  armor  required  is  about 
1,700  tons.  The  order  will  be  delivered  in  two  lots,  and  one  plate  of  each  lot  will  be 
subject  to  a  firing  test. 
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This  test  will  be  under  conditions  much  more  severe  than  those  governing  that  of  the 
English  compound  plates  intended  for  the  Italia,  which  consisted  in  a  single  shot  fired 
from  a  45-centimeter  gun,  aimed  at  the  center  of  the  plate,  with  a  force  exceeding  by 
one-quarter  that  necessary  to  have  pierced  a  wrought-iron  plate  of  the  same  thickness. 
In  the  middle  of  the  anterior  face  of  the  plate,  2.50  meters  wide  x  3.20  meters  long,  will 
be  traced  an  equilateral  triangle,  whose  sides  are  1.25  meters  long,  the  apexes  being 
distant  from  the  nearest  edge  at  least  70  centimeters.  k 

A  45-centimeter  cast-iron  projectile  will  be  fired  at  each  apex.  The  energy  of  the  first 
shot  will  be  that  which  is  theoretically  necessary  to  pierce  an  iron  plate  of  the  same 
thickness.  The  proj  ectiles  in  the  last  two  fires  are  to  have  energy  sufficient  to  pierce  an  iron 
plate  of  one-fourth  greater  thickness. 

In  order  that  the  lot  may  be  accepted  it  is  required  that  none  of  the  projectiles 
shall  entirely  pass  through  the  plate,  and  that  after  the  first  two  shots  no  piece  of  the 
plate  shall  be  detached  so  as  to  uncover  the  backing;  it  is  permitted  that  some  pieces 
may  be  knocked  off  by  the  third  shot, 

If  the  plate  thus  tested  does  not  satisfy  the  conditions,  the  contractor  will  have  the 
right  to  present  another  of  the  same  lot,  to  be  subjected  to  the  same  proof;  and  the  result 
will  determine  the  definite  acceptance  or  rejection  of  the  lot. 

It  is  believed  in  Italy  that  the  Creusot  Works  will  succeed  in  mastering  these  difficult 
conditions. 

GERMANY. 

THE  OLDENBURG. 

This  ship  was  launched  in  December,  1884,  by  the  Vulcan  Company  at  Bredow,  near 
Stettin.  She  was  originally  designed  to  be  of  the  Sachsen  type,  but  was  essentially  mod- 
ified during  construction,  and  is  now  much  smaller  than  the  Sachsen.  She  is  intended 
for  service  in  the  Baltic  principally.  Her  dimensions  are  as  follows:  Length,  75  meters 
(246  feet);  breadth,  18  meters  (59  feet);  draught,  11  meters  (36  feet);  displacement,  5,200 
tons.  She  is  armed  with  six  long  24-centimeter  (9.4-inch)  guns  in  the  central  battery, 
and  two  more  of  the  same  size  forward.  There  are  also  four  15-centimeter  (5.9-inch) 
guns  on  the  poop,  besides  three  7-centimeter  (2|-inch)  Hotchkiss  guns  and  two  8-centi- 
meter (3.1-inch)  boat  guns.  There  are  torpedo-tubes,  and  a  ram  bow.  The  central  re- 
doubt is  protected  by  plates  of  33  centimeters  (12.9  inches),  from  Dillengen.  She  has 
twin  screws  and  compound  engines,  aggregating  3,9001.  H.  P.  each,  with  four  cylinders. 
The  speed  will  be  14  knots. 

THE   ALEXANDRINE   AND    ARCOXA. 

The  Alexandrine  was  laid  down  at  Kiel  in  July,  1881,  and  was  launched  in  February, 
}885.  She  belongs  to  the  class  of  unarniored  cruiser-corvettes,  is  b;irqne-rigged,  and 
has  a  two-bladed  hoisting-screw.  Her  dimensions  areas  follows:  Length,  68  meters 
i'l-.i'.',  feet);  breadth,  L2.5  meters  (41  feet);  draught,  5  meters  (16  feet  5  inches);  displace- 
ment, 2,370  tons.  She  is  of  iron,  sheathed  with  a  double  layer  of  teak,  and  coppered; 
and  is  armed  with  ten  10-1  -centimeter  (4.1 -inch)  guns,  font  machine  gnus,  and  One  borpedo- 

tnbe.    The  speed  will  be  rrom  14  to  15  knots,  with  a  horse-power  of  2,400.    There  are 
two  lii.-  rooms,  with  four  cylindrical  boilers  in  each. 

The  ArCOna  was  launched  in  May,  at  Dantzig,  and  is  a  Bistershlp  to  t  he  A  lexandi  ine' 
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RUSSIA. 

THE   TCHESME,  SINOPE,    AND   CATHERINE   II. 

The  first  two  are  being  built  at  Sebastopol  by  the  Black  Sea  Steam  Navigation  Com- 
pany, and  the  third  at  the  Nicola'ief  dock -yard.  They  are  sufficiently  advanced  to  be 
launched  during  the  present  summer.  They  are  barbette  battle-ships  protected  on  the 
water-line  by  10  to  15  inches  of  compound  armor.  Their  dimensions  are:  Length,  314 
feet;  beam,  69  feet;  draught,  25  feet;  and  displacement,  10,181  tons.  They  are  to  be 
fitted  with  three-cylinder  compound  engines  driving  twin  screws,  developing  9,000  horse- 
power and  16  knots  speed. 

The  battery  will  consist  of  six  12-inch  B.  L.  E's  mounted  in  three  pear-shaped  towers 
covered  with  12  inches  of  armor,  one  6-inch  pivot  gun  astern,  and  six  6-inch  rifles  in 
broadside.  (It  is  probable  that  some  of  the  barbette  guns  will  be  mounted  on  disap- 
pearing carriages. ) 

The  cost  of  each  of  these  ships  is  about  $3,131,000. 

THE  ADMIRAL   NAKHIMOFF,  MOSKWA,  ADMIRAL   ARKASS,  AND   ALEXANDER   II. 

These  are  armored  barbette  cruisers  of  similar  design,  but  different  dimensions  and 
armament. 

The  Nakhimoff  is  protected  on  the  water-line  by  a  compound  armor  belt  of  8  to  10 
inches  thickness.  Her  principal  dimensions  are:  Length,  333  feet;  beam,  61  feet; 
draught,  25.9  feet;  and  displacement,  7,781  tons.  It  is  expected  that  the  compound 
engines  will  develop  8,000  horse-power  and  drive  the  vessel  at  16-knot  speed. 

The  battery  consists  of  four  9-inch  B.  L.  R's  mounted  in  four  barbette  towers  pro- 
tected by  12  inches  of  armor,  and  ten  6-inch  B.  L.  R's  in  broadside. 
.  The  Nakhimoff  will  be  launched  at  St.  Petersburg  this  autumn.     Her  estimated  cost 
is  $1,910,000. 

The  keel  of  the  Alexander  II  was  laid  down  this  spring  at  St.  Petersburg.  This  ves- 
sel will  be  somewhat  larger  than  the  Nakhimoff,  will  be  protected  by  armor  14  inches 
thick,  and  will  carry  two  12-inch,  four  9-inch,  and  eight  6-inch  B.  L.  R's. 

The  Moskwa  and  Admiral  Arkass  are  smaller  than  the  Nakhimoff,  being  of  5,754  tons 
displacement.  Their  barbette  armor  is  12  inches  thick,  but  the  belt  is  reduced  in  thick- 
ness to  5.8  to  8.3  inches* 

The  Russian  Government  also  intends  to  begin  the  construction  at  St.  Petersburg  of 
an  armored  vessel  of  8,632  tons  displacement.  The  battery  will  consist  of  two  9-inch 
and  four  8-inch  B.  L.  R's  in  barbette  towers,  and  eight  6-inch  B.  L.  R's  in  broadside. 


BRAZIL. 

THE   AQUIDABAN. 

The  Aquidaban  was  built  by  Samuda  Bros.  She  was  laid  down  in  June,  1883,  and  her 
trials  were  finished  in  May,  1885.  She  is  a  ship-rigged,  twin-screw,  armored  turret 'ship 
of  the  following  dimensions:  Length,  280  feet;  breadth,  52  feet;  draught,  18  feet;  dis- 
placement, 5,000  tons;  is  built  of  Siemens  steel,  has  many  water-tight  compartments, 
and  is  sheathed  with  wood  and  copper  as  high  as  two  feet  above  the  water-line.  She 
has  a  ram  and  five  Whitehead  torpedo  ports.  The  armament  consists  of  four  9-inch  20-ton 
Armstrong  guns,  mounted  with  hydraulic  gear,  in  two  echelonned  turrets;  four  5^-inch 
Armstrong  pins,  on  Vavasseur  carriages,  mounted  on  the  upper  deck,  two  firing  right 
ahead  and  two  right  astern;  and  fifteen  Nordenfeldt  guns. 

The  turrets  have  10-inch  steel-faced  armor  and  revolve  in  an  armored  breastwork  pro- 
tecting the  loading  gear.     The  engines,  boilers,  and  magazines  are  protected  by  a  10- 
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inch  to  11-inch  water-line  armor  belt  seven  feet  wide.  There  is  a  2-inch  steel  deck 
extending  fore  and  aft,  which  dips  below  the  water-line  at  the  extremities,  strengthening 
the  ram  and  protecting  the  tiller  and  steam  steering-gear,  and  the  engines  are  of  the 
three-cylinder  compound  type.  The  boilers  are  eight  in  number.  On  the  measured  mile 
trial  they  developed  5,270  I.  H.  P.  with  natural  draught,  giving  15.257  knots,  the  con- 
tract being  for  3,500  H.  P.  and  14  knots.  With  six  boilers  and  forced  draught  the  I.  H. 
P.  was  6,210  and  speed  15.8  knots.  With  one  screw  the  speed  was  11.5  knots  with  15° 
helm-angle. 

CHILI. 

THE  ESMERALDA. 

In  April,  1885,  the  Esmeralda  ran  from  Valparaiso  to  Callao.  a  distance  of  1,292  miles, 
in  one  hundred  and  eight  hours.  The  last  eight  hours  of  the  run  the  engines  were  just 
turning  over.  Allowing  4  knots  speed  for  these  eight  hours,  the  distance  run  in  one 
hundred  hours  was  1,260  miles,  making  the  average  speed  12.6  knots.  The  speed  by  the 
log  for  the  one  hundred  hours  was  14.56  knots.  The  revolutions  varied  from  75  to  90  a 
minute,  averaging  82.3.  The  average  consumption  of  coal  per  hour  was  4,560  pounds 
per  hour.  The  boiler  pressure  varied  from  65  to  84  pounds,  but  was  usually  from  75  to 
80  pounds.      The  wind  was  always  very  light.     The  current  was  favorable. 

During  the  exhaustive  trials  before  her  departure  from  England  the  highest  speed 
attained  by  the  Esmeralda  was  18]-  knots  per  hour. 

The  coal  consumption  is  as  follows: 

Tons  per  day. 

At  18  knots 200 

At  17  knots 150 

At  16  knots 100 

At  15  knots 80 

At  12  knots 40-45 

At  10  knots 25 

At  8  knots 18 

Coal  capacity,  600  tons. 

Revolutions  at  full  speed,  120;  at  12  knots,  70. 

JAPAN. 

THE   TAKACHIHO-KAN  AND   NANIWA-KAN. 

These  ships,  of  the  general  type  of  the  Esmeralda,  were  built  by  Sir  Wm.  Armstrong 
&  Co.  for  the  Japanese  Government,  and  were  launched  May  16  and  March  18,  1885,  re- 
spectively. 

They  are  twin-screw  steel  cruisers,  of  the  fastest  and  most  heavily  armed  type,  and 
are  the  largest  ships  yet  built  by  this  firm,  having  the  following  principal  dimensions: 
Length,  300  feet;  breadth,  46  feet;  draught,  18£  feet;  displacement,  3,600  tons.  They 
have  ram  bows  and  can  discharge  Whitehead  torpedoes  from  four  above-water  ports, 
and  are  armed  with  two  28-ton  28-centimeter  (10', -inch)  guns,  mounted  on  central  pivot 
carriages  as  bow  and  stern  chasers;  six  15-centimeter  (5.9-inch)  guns  in  broadside  on 
central -pivot  carriages;  and  ten  1-inch  machine-guns  and  two  rapid-firing  gnns,  besides 
four  Gatling's  mounted  in  the  tops  .of  two  military  masts.  All  the  gnns  except  the 
BatlingS  are  on   the   upper  deck   and   cany   steel    shields  attached    to    their  carriages. 

Each  ship  has  a  protective  deck,  from  2  inches  to  '.'>  Inches  thick,  extending  fore  and  all, 
with  the  sides  curving  below  tin;  water-line,  and  the  bolls  are  minntely  subdivided. 

The  engine-rooms  and  fire-rooms  are.  double,  and  the  engines  are  to  develop  about 
7,500  1.  II.  P.,  giving  a  speed  of  from  18  to  18J  knot.. 
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OKDXAXCE. 

UNITED  STATES. 

The  batteries  of  the  new  cruisers  are  in  a  forward  state,  and  will  be  ready  before  the 
ships  are  completed.  The  6-inch  B.  L.  R's  for  the  Atlanta  are  •practically  finished. 
One  of  the  8-inch  B.  L.  R's  will  be  proved  shortly  at  Annapolis. 

The  building  of  these  guns  has  been  allotted  as  follows: 


To  the  Washington  navv-vard  .... 
To  the  South  Boston  Iron  "Works. 
To  the  West  Point  Foundry 


5-ineh. 


6-inch. 


10 


8-inch. 


Total. 


To  these  should  be  added  two  10-inch  B.  L.  R's  for  the  Miantonoruofi  and  one  10*- 
inch  for  the  Puritan.  These  are  building  at  the  Washington  yard,  but  are  in  a  more 
backward  condition  owing  to  the  delays  in  the  delivery  of  the  gun  forgings  by  foreign 
makers. 

Designs  are  completed  and  calculations  made  for  12  to  16  inch  B.  L.  R's. 

The  practice  with  the  6-inch  (Mark  I)  may  be  referred  to  as  offering  the  confident 
hope  of  better  results  as  to  velocity  and  pressure  from  the  American  brown  powder  than 
those  given  by  the  German  cocoa  powder.  With  a  charge  of  50  pounds  of  powder  and 
100-pound  projectile  at  least  2,000  f.  s.  may  be  the  velocity  expected.  The  6-inch  B.  L. 
R.  has  given  a  range  of  over  7,000  yards  at  10°  elevation. 

The  following  table  shows  the  weights  of  gun,  charge,  and  projectile  for  each  class: 


Gun. 


Wg5n.t0f    CharSe-    Projectile. 


Pounds. 

5-inch  B.L.R ; 6,200 

6-inch  B.  L.  R 11,000 

8-inch  B.L.R 27,050 

10-ineh  B.L.R 55,000 

lOHnch  B.L.R „...  64,500 

12-inch  B.L.R '  100.000 

16-inch  B.  L.  R (*) 


Pounds. 

Pounds. 

30 

60 

50 

100 

125 

250 

250 

500 

275 

550 

425 

850 

1,000 

2,000 

One  hundred  and  ten  tons. 


The  secondary  battery  of  Hotchkiss  guns  for  the  new  cruisers  is  to  be  as  follows: 


Chicago. 


Boston  and  Atlanta. 


Dolphin. 


Two  57mra  rapid  fire. 
Two  37mm  rapid  fire. 
Four  47mm  revolving  cannon. 
Two  37mm  revolving  cannon. 
Two  Gatlings. 


Two  57mm  rapid  fire. 

Two  47mm  rapid  fire. 

Two  37mm  rapid  fire. 

Two  47mm  revolving  cannon. 

Two  37mm  revolving  cannon. 

Two  Gatlings. 


Two  57mm  rapid  fire. 

Two  47mm  revolving  cannon. 

Two  Gatlings. 


The  Ordnance  Department,  Washington   navy- yard,   has   annealed  and  is  borin* 
10-inch  tube  for  a  Woodbridge  wire- wound  gun  for  the  Army. 
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THE   HOTCHKISS  RAPID-FIRING  GUN. 

The  limit  of  weight  imposed  on  machine-guns  admits  of  very  small  calibers  only  un- 
less the  number  of  barrels  is  reduced,  and  to  meet  the  need  for  a  rapid-firing  gun  of 
fairly  large  caliber  Mr.  Hotchkiss  designed  his  single-barrel  gun,  which  fires  from  fifteen 
to  twenty  rounds  a  minute. 

The  following  is  a  description  of  the  principal  features  of  the  gun:  It  is  fixed  on  a 
pivot,  making  it  a  non-recoil  gun,  is  aimed  by  a  man  supporting  himself  on  theshoulder 
rest  attached  to  it,  and  has  a  pistol  grip,  with  a  trigger  for  firing. 

The  breech  is  closed  by  a  wedge  moving  vertically  in  a  slot  through  the  gun,  the  front 
face  of  the  wedge  being  perpendicular  to  the  bore.  The  wedge  has  cut  in  its  right  face 
a  peculiarly  curved  slot  which  engages  the  end  of  the  crank,  giving  motion  to  the  wedge. 
Inside  the  wedge  is  the  hammer  and  firing  arrangement,  which  is  worked  by  a  cocking 
cam  on  the  crank  axle. 

Owing  to  the  shape  of  the  slot  in  which  the  crank  works,  when  the  breech  is  opened 
the  wedge  is  motionless  until  the  hammer  is  cocked,  when  the  wedge  descends.  As  the 
wedge  clears  the  bore  a  slot  in  its  left  side  throws  the  extractor,  carrying  the  shell 
directly  to  the  rear.  The  new  cartridge  is  inserted  and  the  reverse  motion  of  the  crank 
raises  the  wedge  and  brings  the  firing-gear  against  the  trigger.  Safety  from  accident  is 
afforded  by  the  fact  that  the  firing-hammer  cannot  protrude  through  the  face  of  the 
wedge  until  the  wedge  is  home,  and  the  trigger  is  quite  disconnected  from  the  rest  of 
the  firing-gear,  acting  only  by  contact. 

Hotchkiss  rap  id-fir  in  rj  guns. 


Length 

Weight 

Initial 
velocity. 

Perforation 

Rapidity 

• 

ber. 

of 

Weight,  of  pro- 

point blank 

of  tire  per 

Crew. 

Remarks. 

gun. 

jectile. 

(steel). 

minute. 

Inch. 

Mm. 

Inches. 

Pounds.  Pounds. 

F.s. 

Inches. 

Rounds. 

No. 

1.45 

67.7 

.'308           1.87 

2, 031 

2.75 

20 

2 

More  powerful  than  j 
ordinary  37-millim-  i 
eter  guns. 

1.85 

17- 

77.  0 

3<J7           3.30 

1,706 

3.00 

20 

2 

To  fill  up  port  open- 
ings   in    forts    for 
heavy  guns  when 
the  great  guns  are 
not  in  use;  removed 
in  one  minute. 

1.85 

47t 

80.6 

506           3. 30 

2,034 

3.93 

18 

2 

Light     deck     arma- 
ment and  boat  gun. 

2.24 

M 

99.0 

815           6.00 

1,837 

5.10 

16-18 

3 

For  deck,  boat,  and 
Held  use. 

•Light. 


t  Long. 


ENGLAND. 


NOTES   UPON    IMPROVEMENTS   IN   ORDNANCE. 


No  radical  changes  have  taken  place  during  the  last  year  in  guns  building  for  foreign 
■OVernmente,  though  .some  advance  has  been  made  in  details  by  which  those  now  being 
put  in  service  have  been  improved.  England  still  holds  the  bad  in  the  manufacture  of 
heavy  gun--,  and  those  now  building  for  her  navy  will  combine  whatever  is  found  good 
cither  in  manufacture  or  principle, 

The  cup  gas-check   has  given  way  to   the  Dellaiige   obturator,  and   the  screw  breech- 
block has  been  placed  in  the  jacket,  instead  of  the  tube.     Great   length  of  bore 
chamber,  and  slow  or  progressive  powd<  bill  the  main  features  of  foreign  gun- 

nery, though  as  a  marked  divergence  from  these  may  be  cited  the  Hop.-  system,  which 
is  at.  variance  with  almosl  all  of  the  principles  heretofore  taughl  or  practiced  In  gnu- 
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nery.  This  system,  which  takes  its  name  from  Lieutenant-Colonel  Hope,  commanding 
First  London  Artillery  Volunteers,  consists  in  the  instantaneous  combustion  of  the  entire 
charge  and  the  motion  of  the  projectile  before  the  charge  is  ignited. 

To  accomplish  this  the  cartridge  is  of  peculiar  construction.  The  metal  case,  such 
as  is  used  for  small-arms,  he  makes  use  of  as  the  most  perfect  system  of  obturation. 
Through  the  center  of  the  charge  runs  a  hollow  cylinder,  the  rear  end  of  which  contains 
100  grains  of  fine  quick-burning  powder,  while  the  forward  end  rests  against  the  projectile. 
This  he  calls  his  small  cannon,  and  is  intended  to  start  the  projectile  in  motion  before 
the  combustion  of  the  main  charge.  Along  the  entire  length  of  this  central  cylinder  are 
numerous  holes  of  different  sizes,  those  at  the  forward  end  being  largest,  and  all  being 
covered  by  paper  or  cloths.  This  cloth  covering  is  thickest  at  the  rear  and  decreases  in 
thickness  towards  the  front,  where  it  is  quite  thin;  the  object  sought  being  to  ignite 
the  charge  simultaneously  at  many  points  and  thus  to  cause  what  the  inventor  terms  an 
explosion  or  instantaneous  combustion  of  the  entire  charge.  The  charge  is  also  of  the 
most  rapid-burning  powder,  and  equal  in  weight  to  the  projectile,  which  is  also  modified 
in  shape,  being  pointed  at  the  base  as  well  as  the  point.  By  these  means  the  inventor 
hopes  to  maintain  the  muzzle  volocity  for  a  longer  time,  as  the  form  of  projectile  claimed 
is  to  be  that  offering  least  resistance  in  air. 

To  stand  the  heavy  strain  of  explosion,  Colonel  Hope  has  patented  a  process  of  fluid 
compression  by  which  he  hopes  to  obtain  a  dense  and  homogeneous  steel,  but  as  this 
requires  a  new  and  expensive  plant  no  guns  as  yet  have  been  built  upon  this  system. 
A  hooped  gun,  however,  representing  his  firing  principle  was  built  at  Terre  Noire,  France, 
which  at  trial  gave  excellent  results.  It  will  be  more  accurate^  described  in  the  French 
ordnance.  The  breech-block  and  chamber  are  also  on  a  different  system  from  that  used 
in  any  large  gun.  The  breech-block  is  in  the  form  of  a  curved  wedge  hung  by  a  double 
T-piece,  on  the  roof  of  the  bore  to  the  rear,  about  which  it  pivots.  The  chamber  is  a 
perfect  truncated  cone,  by  which  loading  and  withdrawing  the  metallic  oase  is  made 
easy,  and  the  shoulder  at  the  junction  of  the  chamber  and  bore  is  done  away  with,  as  it 
is  a  very  gentle  slope  from  the  breech  to  the  cylindrical  part  of  the  bore. 

The  Armstrong  10.2-inch  Riband  Gun. — In  April,  1884,  experiments  were  carried  on  at 
Shoeburyness  with  Armstrong's  new  10. 2-inch  B.  L.  K.  on  the  riband  system.  The  weight 
of  this  gun  is  21}  tons  and  its  length  31  calibers.  Over  70  rounds  with  high  charges 
were  fired  without  accident,  though  some  fault  was  found  in  the  cup  gas-check  and  some 
scores  were  found  in  the  bore  from  defective  bands. 

In  these  trials  Palliser  shells  with  Yavasseur  rotating  rings  were  used,  the  rings 
being  placed  in  front  of  the  old  band.  The  following  table  gives  some  of  the  principal 
results  obtained: 

Ch  Weight  of      Initial 

^narge.  projectile,    velocity 

Pounds. 

245  pounds  prismatic  powder 450 

240  pounds  prismatic  powder 450 

235  pounds  prismatic  powder 450 

235  pounds  prismatic  powder 500 

With  a  charge  of  260  pounds  and  projectile  of  502  pounds  this  gun  gives  a  penetra- 
tion at  the  muzzle  of  20.4  inches  in  wrought  iron. 

It  will  be  noticed  that  the  pressure  in  the  bore  was  the  same  with  235  pounds  of 
powder  both  with  the  450  and  500  pound  shot,  which  conforms  to  the  principle  as  laid 
down  by  Colonel  Hope,  which  is  that  the  strain  on  the  gun  comes  before  the  shot  moves. 

The  Schultz  system. — At  Elswick  two  guns  on  this  system  were  tried  last  March. 
These  guns  were  of  6  and  9  inch  caliber.     Velocities  as  high  as  2,296  f.  s.  were  reached, 
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but  with  very  high  pressures.  This  system  has  two  distinct  features:  First,  wire  wind- 
ing, and  second,  the  independence  of  the  breech  coil,  which  relieves  the  tube  from  longi- 
tudinal strain. 

Heavy  guns  building  and  ordered. — The  English  Government  has  ordered  three  110-ton 
guns — one  to  be  finished  in  October,  1885,  one  in  January,  1886,  and  one  in  April, 
1886.  These  guns  will  cost  £19,500  each.  They  are  intended  for  a  charge  of  900  pounds 
of  cocoa  powder  and  a  projectile  of  1,800  pounds. 

From  experiments  with  the  heavy  guns  built  for  the  Italian  Government  a  velocity  of 
2,020  f.  s.  is  looked  for  with  a  pressure  of  17  tons  per  square  inch. 

In  May  the  Government  commenced  the  construction  at  Elswick  of  a  112-ton  B.  L.  R. 
gun  having  a  length  of  522  inches,  or  nearly  33  calibers.  This  gun  will  have  a  caliber 
of  15.9  inches,  and  the  carriage  will  weigh  91  tons. 

New  5-inch  gun. — The  new  5-inch  gun  now  manufactured  at  Woolwich,  and  miscalled 
the  Vavasseur  5-inch  gun,  is  a  good  representation  of  the  new  class  of  English  breech- 
loading  high-powered  guns,  embracing  all  the  advantages  of  the  various  systems  in 
vogue  and  combining  in  one  weapon  all  that  is  thought  to  constitute  perfection  in  gun- 
nery.    Its  weight  is  but  38  cwt.,  though  those  to  follow  will  weigh  40  cwt. 

The  general  dimensions  of  this  gun  are:  Length,  11  feet  1\  inches;  extreme  diameter 
of  breech,  172  inches;  length  of  the  cylindrical  part  of  the  bore,  25  calibers;  diameter  of 
powder  chamber,  5|  inches. 

Weight  of  charge,  16  pounds;  weight  of  projectile,  50;  penetration  in  iron,  8.7  inches; 
initial  velocity,  1,800  f.  s. 

It  is  built  entirely  of  tough  steel,  and  consists  of  an  A  tube  and  jacket,  without  any 
of  the  other  tubes  or  coils  common  to  other  guns.  The  tube  and  jacket  are  secured  to- 
gether by  a  key-ring  covered  by  a^hoop.  The  De  Bange  obturator  and  percussion  primer 
aie  used. 

New  6-inch  gun. — The  new  pattern  6-inch  gun  B.  L.  R.,  to  be  known  as  Mark  IV,  soon 
to  be  constructed  in  England,  will  have  some  improvements  in -the  breech-closing  mechan- 
ism and  a  modification  of  the  rear  end  of  the  tube,  which  will  be  built  heavier,  to  sus- 
tain a  long-continued  fire. 

Gave  way  under  fire. — During  the  last  year  two  guns  of  new  construction  have  given 
way  in  England — one  a  6-inch  and  the  other  a  9.2-inch;  the  first  on  board  the  Active, 
and  the  second  while  under  trial  at  Woolwich.  The  first  was  built  at  Elswick,  and  had 
undergone  proof-firing.  It  was  then  put  on  board  the  Active  for  the  trial  of  a  Vavasseur 
carriage.  The  service  charge  is  34  pounds  of  powder  and  a  100-pound  projectile,  while 
at  the  time  it  gave  way  it  was  loaded  with  but  17  pounds  of  powder  and  an  80- 
pound  projectile.  Four  and  a  half  feet  of  the  muzzle  was  blown  off  and  fell  in  three 
parts.  The  break  was  five  feet  from  the  muzzle,  on  the  left  side  of  the  gun,  and  ex- 
tended at  an  angle  of  about  45°  to  a  point  on  the  right  side  about  four  feet  from  the 
muzzle.  The  fracture  showed  no  imperfection  in  the  steel.  A  committee  that  examined 
into  the  cause  of  the  accident  came  to  the  conclusion  that  a  tool  or  some  other  obstruc- 
tion had  been  left  in  the  gun.  and  that  if  the  usual  scaling  charge  had  been  fired  the 
accident  would  not  have  occurred. 

The  9.2-inch  which  gave  way  under  experimental  lire  was  a  modern  B.  L.  B.  on  the 

poop    v  item,     it  had   been  Loaded  at  the  time  of  the-  accident  with  200  pounds  of  ei 

perimental   powder  (black  cylindrical  powder).     The  entire  chase  from  3  feet  2  inches 

forward  of  the  edge  of  the  t  in  unions  hurst  into  a  multitude  of  fragments,  some  of  which 

ttrried  nearly  a  mile.      Thifi  accident  scons  to  have  caused  distrust  in  this  pattern, 

(Bid  the  impression  prevails  that  the  chase  is  not  heavy  enough  to  stand  tin-  fire  of  a 
slow  progressive  powder,  with  which  the  strain  is  carried  much  farther  forward  than 
with  the  older  kinds.  No  othei  .solution  has  been  offered  for  the  accident,  and  it  is 
thought  that  in  future  the  chase  tings  will  be  carried  nearer  the  muscle.  The  remain- 
der of  the  gun  was  uninjured. 
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patents.— Among  the  important  paten ta  taken  out  last  year  in  England  for  im- 
provements  in  gun -construction  and  gun-carriages  are  the  following: 

By  Albert  Sauvee,  for  Loading  turret  guns  in  any  position:  The  improvement  consists 
in  a  hollow  central  pivot  of  considerable  size:  that  is,  large  enough  to  allow  the  pro- 
jectile and  the  two  half-charges  to  come  up  in  a  car  at  one  time.  This  car  is  moved  up 
and  down  the  hollow  pivot  of  the  turret  by  hydraulic  power,  and  by  guides  on  the  inside 
of  the  pivot  and  a  lever  on  the  car  it  is  directed  to  the  loading  position  in  rear  of  the 
gun.     This  patent  includes  one  also  for  checking  the  recoil  of  turret  guns. 

By  Eardley  Maitland,  Colonel  Royal  Artillery,  for  locking  hoops:  This  consists  m 
making  each  hoop  or  ring  with  lugs  and  spaces  of  equal  size  and  a  space  behind  each  lug 
equal  in  size  to  the  lug  itself.  The  hoops  are  fastened  by  placing  one  over  the  other,  so 
that  the  lugs  shall  come  in  front  of  the  spaces  when  it  is  forced  on  to  the  depth  of  the 
lug  and  turned,  so  that  each  lug  comes  behind  its  fellow.  The  vacant  spaces  are  then 
filled  with  steel  blocks  which  prevent  any  motion  of  the  ring. 

By  Lieut.  Col.  "William  Hope,  V.  C,  for  an  improvement  in  gun  construction:  It  con- 
sists in  an  annular  mold  of  great  strength,  into  which  steel  is  poured,  and  while  still 
liquid  subjecting  it  to  great  pressure  by  an  annular  piston  moved  by  hydraulic  power. 
When  the  metal  has  cooled  below  the  welding  point  the  core  of  the  mold  is  withdrawn 
and  mandrels  of  different  sizes  forced  through  the  center  of  the  casting,  compressing  the 
metal  still  more.  This  is  continued,  using  a  mandrel  of  larger  size  each  time,  until  the 
metal  has  cooled  and  set. 

THE   LARGEST   GUN   YET   DESIGNED. 

A  monster  breech-loader,  to  be  constructed  at  Woolwich  on  the  wire- wound  system, 
has  just  been  designed  for  coast  defense.  It  far  surpasses  any  gun  yet  proposed.  Its 
general  dimensions  are  as  follows: 

Weight,  156  tons;  weight  of  largest  forging,  30  tons;  weight  of  powder  charge,  1,700 
pounds;  weight  of  projectile,  2,000  pounds;  total  length,  61  feet  11  inches;  length  of 
bore,  700  inches,  or  41  calibers  and  over;  estimated  muzzle  velocity,  2,500  f.  s. 

FRANCE. 

For  coast-defense  guns,  the  French  are  now  constructing  cast-iron  bodies,  hooped  and 
tubed  with  steel,  of  the  model  of  1870  and  1871,  but  with  longer  and  larger  chambers. 
The  calibers  of  those  now  building  of  this  pattern  are  the  27  and  32  centimeter.  The 
guns  are  also  longer  than  the  model  of  1870,  having  a  bore  of  25  calibers,  which  will 
increase  the  velocity,  so  it  is  hoped,  by  some  35  or  40  meters.  As  yet  none  have  been 
subjected  to  proof. 

The  guns  building  for  the  navy  are  all  of  steel.  Those  of  the  model  of  1875  to  1879 
are  hooped  and  tubed,  and  intended  for  the  armored  ships.  These  guns  are  of  34  and  37 
centimeters.  They  have  a  length  of  bore  of  21  calibers.  The  37-centimeter  will  weigh 
from  72  to  75  tons  and  will  throw  a  projectile  of  560  kilograms  (1,232  pounds)  at  a  ve- 
locity of  620  meters  per  second  (2,034  f.  s.). 

The  largest  range  of  calibers,  however,  are  being  built  on  the  model  of  1881.  These 
are  of  steel,  hooped,  but  not  tubed,  and  are  of  the  following  calibers:  61,  9,  10,  14,  16 
(light),  16  (heavy),  24,  27,  34  (short),  and  34  centimeters  (long). 

The  34-centimeter  gun  will  weigh  54  tons.  These  guns,  beginning  with  the  14-centim- 
eter, have  great  length  of  bore,  viz,  from  28  to  30  calibers,  except  the  34-centimeter 
(short),  which  has  a  length  of  21  calibers.  No  change  is  to  be  made  in  the  projectiles  at 
present  in  use,  except  for  the  14-centimeter  gun,  which  will  use  a  shell  of  30  kilograms, 
instead  of  28  kilograms. 

Experiments  being  carried  on  at  Gavre  will,  it  is  expected,  end  in  the  adoption  of  the 
army  shrapnel  for  the  lighter  guns,  viz,  of  6],  9,  and  10  centimeters.  This  shell  has  but 
a  small  angle  of  divergence. 
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The  proof  of  the  6},  9,  10,  14,  and  16  centimeter  (heavy)  has  already  been  made. 
In  the  last  two  calibers  velocities  of  600  meters  (1,968  f.  s.)  have  been  reached  with  a 
pressure  of  34,300  pounds  per  square  inch,  using  a  shell  almost  double  the  weight  of 
powder  charge.  Equal  success  is  expected  in  the  guns  of  larger  calibers  yet  to  be 
proved. 

New  patent*,  &c. — Colonel  De  Bange  has  this  year  patented  an  improvement  on  his 
gas-check,  which  has  been  so  universally  adopted.  It  consists  in  using  a  double,  in- 
stead of  a  single  ring  of  asbestos,  and  also  an  improved  primer,  preventing  entirely  the 
escape  of  gas. 

In  the  new  patent  the  plug  has  a  central  hole  through  its  entire  length,  into  which 
is  inserted  a  bouche,  Avhich  is  screwed  into  the  back  end  of  the  hole  and  reaches  a  little 
farther  than  the  front  end  of  the  plug.  This  bouche  has  a  block  and  pin  in  the  face  of 
the  plug,  preventing  it  from  turning  and  at  the  same  time  holding  the  movable  head  of 
the  plug  in  place.  The  under  side  of  the  movable  head  has  a  projecting  annular  flange 
separating  the  inner  and  outer  rings  of  asbestos.  The  outer  one  serves  as  a  gas-check 
for  the  plug  itself,  while  the  inner  ring  serves  as  a  gas-check  for  the  bouche.  The 
primer  has  also  the  same  general  principleas  the  breech-plug,  viz,  that  of  a  movable  head 
and  an  elastic  ring  back  of  it.  Upon  this  movable  head  is  an  ordinary  straight  friction 
tube,  the  wire  of  which  ends  in  a  conical  head.  On  the  side  of  the  primer  are  two  lugs 
which  fit  in  two  slots  in  the  rear  end  of  the  bouche,  so  that  a  partial  turn  secures  the 
primer  in  place  in  the  same  manner  as  the  breech-plug  is  secured.  The  action  of  this 
primer  is  simple.  At  the  moment  of  firing  the  shock  of  discharge  forces  back  the  mov- 
able head  of  the  primer,  compressing  the  elastic  ring,  thus  closing  the  passage  of  gas  be- 
tween it  and  the  bouche,  while  the  cone  upon  the  end  of  the  friction  wire  is  hauled 
tightly  into  hole  at  the  rear  end  of  the  friction  tube,  thus  closing  all  passage  of  gas 
around  the  friction  wire.  The  primer  can  only  be  introduced  when  the  breech-plug  is 
entirely  closed. 

It  is  claimed  that  this  new  improvement  renders  the  loading  more  rapid  and  prevents 
all  escape  of  gas,  so  that  cleaning  the  breech  apparatus  during  action  is  not  required. 

The  Hope  high-powered  gun  of  127  millimeters  (5  inches)  built  at  Terre  Noire  was  last 
year  tested  with  good  results.  It  is  constructed  entirely  of  steel,  and  consists  of  a  cen- 
tral or  A  tube  with  two  series  of  strengthening  hoops.  The  first  series  consists  of  three 
hoops,  the  rear  one  being  secured  to  the  A  tube  by  a  screw  thread,  while  the  second  is 
locked  to  the  first  by  being  shrunk  over  it  at  the  front  end,  where  there  is  a  slot  in  which 
fits  a  corresponding  ledge  on  the  second  ring.  The  third  is  secured  to  the  second  in  like 
manner.  The  second  series  consists  of  five  hoops,  three  of  which  are  one  meter  in 
length.  The  fourth  is  the  trunnion  ring,  and  the  fifth  is  a  little  less  than  a  meter  in 
length.  This  series  is  locked  to  the  second,  so  that  the  entire  gun  forms  as  near  as  pos- 
sible one  compact  mass.  The  breech  is  closed  by  the  ordinary  screw  plug.  The  powder- 
chamber  is  2\  meters  long,  or  about  16  calibers.  The  charge  is  30  kilograms,  or  about 
(>(')  pounds,  which  is  also  the  weight  of  the  projectile.  The  length  of  the  rilled  portion 
of  1h"  bore  is  24  calibers,  and  has  a  right-handed  twist  with  21  lands.  The  projectile 
calibers  long. 

Two  series  of  trials  were  made  last  year  with  this  gun.  Tin-  fust  was  at  a  steel  plate 
19.1  millimeters  (7.7  inches)  thick.  The  first  shot  was  fired  with  a  charge  of  11  kilo- 
grams (30.8  pounds),  when  tin-  pressure  in  the  bore  was  3,287  kilograms  per  Bquare 
centimeter  (46,957  pounds  per  square  inch).  Tin-  plate  was  pierced,  though  tin-  pro- 
jectile broke  in  lour  pieces.      'I  lie  velocity  at  this  discharge  was  586  meters  (1,919  f.  s.  I. 

At  the  second  fire  a  charge  of  12  kil<  '»;.  1  pounds)  was  used,  when  the  muzzle 

Velocity  was  567  met  if.  s.),  and  tin    pre    an    2,892  kilograms  per  sqasre  cen- 

ti  meter  (41.314  pounds  per  square  inch).      At  this  lire  the  plate  was  hi  ok  en  in  half,  while 

the  projectile,  winch  was  of  soft  steel,  remained  uninjured. 
In  the  second  series  t  he  plate  used  was  257  millimeters  (10.1  inches)  thick,  also  ol 
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The  first  shot  of  this  series  misfired  with  a  charge  of  21  kilograms  (46.2  pounds),  when 
the  pressure  rose  to  3,988  kilograms  per  square  centimeter  (56,970  pounds  per  square 
inch),  giving  a  velocity  of  630  meters  (2,0(57  f.  s.).  With  the  second  fire  the  powder 
charge  was  reduced  to  20  kilograms  (44  pounds),  when  the  pressure  fell  to  3,616  kilo- 
mams  per  square  centimeter  (51,657  pounds  per  square  inch)  and  the  velocity  to  622 
meters  (2,040  f.  s.).  There  is  good  reason  for  believing  that  these  experiments  have 
been  carried  further  and  that  a  velocity  of  nearly  2,500  feet  per  second  has  been  reached, 
but  so  much  secrecy  surrounds  the  experiment  made  by  Colonel  Hope  that  more  accurate 
data  cannot  he  obtained. 

Colonel  De  Bange  is  now  building  in  France  a  new  gun  of  his  own  patent.  This  gun 
is  intended  for  coast  defense  and  will  be  of  the  following  general  dimensions,  &c. : 

Caliber,  34  centimeters  (13.4  inches);  weight,  37,000  kilograms  (37  tons);  weight  of 
projectiles,  400  kilograms  (880  pounds);  weight  of  charge,  180  kilograms  (396  pounds); 
muzzle  velocity,  600  meters  (1,968  f.  s.). 

It  is  claimed  that  this  gun  will  have  a  range  of  12  miles. 

Guns  famished  for  re-arming  the  navy. — In  1879  it  was  decided  by  the  French  Govern- 
ment to  rearm  the  navy  with  modern  high-powered  guns.  The  following  under  this 
decision  have  already  been  put  in  service:  3  guns  of  42  centimeters  (16.5  inches) — (four 
more  also  about  ready);  21  guns  of  34  centimeters  (13.3  inches);  21  guns  of  32  centim- 
eters (12.6  inches);  9  guns  of  27  centimeters  (10.6  inches). 

The  following  will  be  delivered  during  1885:  4  guns  of  42  centimeters  (16.5  inches); 
3  guns  of  37  centimeters  (14.5  inches);  7  guns  of  34  centimeters  (13.3 inches);  14  guns 
of  27  centimeters  (10.2  inches). 

In  1886  there  will  be  delivered:  4  guns  of  37  centimeters  (14.5  inches);  3  guns  of  34 
centimeters  (13.3  inches);  10  guns  of  27  centimeters  (10.2  inches). 

GERMANY. 

In  Germany  the  tendency  is  towards  very  long  guns,  slow-burning  powder,  and  heavy 
projectiles.     The  following  guns  are  now  being  experimented  with  or  building: 


Diameter  of  bore. 

Length 

(calibers.) 

Remarks. 

In  centim- 
eters. 

In  inches. 

15 

5.9 

25 

15 

5.9 

30 

15 

5.9 

35 

21 

8.2 

30 

21 

8.2 

35 

24 

9.4 

35 

26 

10.2 

35 

28 

11 

35 

30.5 

12 

25 

30.5 

12 

35 

37. 7  tons. 

35.5 

13.9 

30 

49. 2  tons. 

*40 

15.7 

35 

58. 5  tons. 

45 

17.7 

25 

120  tons. 

Note.— Deduct  three  calibers  to  obtain  the  length  of  bore. 

1  The  40-centimeter  gun  is  intended  for  the  coast  defense  of  Italy 


All  of  these  guns  are  intended  for  the  navy  or  coast  defense.  The  heavy  steel  shells 
have  been  adopted  for  all  armor-piercing  projectiles. 

The  Germans  are  working  towards  the  use  of  but  two  brands  of  powder  differing  in 
density,  the  denser  being  for  the  larger  calibers.  In  the  last  trials  the  powder  adopted 
was  the  prismatic  with  large  holes.  This  class  was  also  tried  in  France  and  England 
with  satisfactory  results.     The  French  factory  of  Sevran  Livry  has  produced  several 
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samples  of  prismatic  powder  which  compare  very  favorably  with  the  German  pow- 
ders. 

The  weight  of  the  projectile  used  in  experiments  with  these  guns  often  exceeded  in 
weight  four  times  that  of  the  solid  spherical  shot  of  the  same  caliber,  and  some  were  as 
much  as  3.3  calibers  long. 

Had  French  instead  of  German  projectiles  been  used  the  muzzle  velocities  would  have 
been  as  follows: 

For  guns  of  25  calibers  in  length,  580  meters,  or  1,902  f.  s. 

For  guns  of  30  calibers  in  length,  615  meters,  or  2,017  f.  s. 

For  guDS  of  35  calibers  in  length,  640  meters,  or  2,099  f.  s. 

These  velocities  would  have  been  obtained  with  pressures  not  above  2,400  kilograms 
per  square  centimeter  (34,285  pounds  per  square  inch),  except  in  the  gun  of  45  centi- 
meters, where  the  pressures  would  have  reached  2,600  kilograms  per  square  centimeter, 
or  37,143  pounds  per  square  inch.  The  use,  however,  of  the  heavy  projectiles  of  the 
Germans  decreases  the  muzzle  velocity  and  increases  the  pressures,  so  that  in  the  late 
trials  the  pressures  rose  as  high  as  2,700  kilograms  per  square  centimeter  (38,571  pounds 
per  square  inch),  while  the  velocities  did  not  exceed  565  meters  per  second,  or  1,853  f.  s. 


TOKPEDO  BOATS. 

ENGLAND. 

The  Eastern  war-cloud  has  given  great  impulse  to  the  development  of  the  English 
torpedo  fleet,  the  following  additions  to  it  having  been  made  since  March: 

Purchased  from  Chili 4 

Received  from  Thornycroft  &  Co 2 

Ordered  from  Thornycroft  &  Co 25 

Ordered  from  S.  White 20 

Ordered  from  Yarrow  &  Co 4 

Total 55 

The  two  (Nos.  21  and  22)  recently  delivered  by  Thornycroft  &  Co.  are  large  sea- 
going boats.  Their  principal  dimensions  are:  Length,  113  feet;  beam,  12  feet  6  inches; 
draught,  2  feet  forward  and  6  feet  aft.  These  boats  are  fitted  with  three  launching 
tubes;  two  in  the  bow  are  fixed,  while  the  third,  near  the  stern,  can  be  trained  from  be- 
low the  deck  and  fired  from  the  pilot-house.  During  their  three-hour  speed  trials  in 
the  Solent  these  boats  maintained  speeds  of  19.73  and  19.97  knots,  the  engines  develop- 
ing upward  of  700  H.  P.  At  moderate  speed  these  boats  can  steam,  without  recoaling, 
1,100  miles.     They  carry  one  Nordenfeldt  gun. 

The  boats  recently  ordered  from  Thornycroft  are  to  be  of  larger  and  improved 
type.  They  are  to  be  built  of  steel,  with  fourteen  water-tight  compartments,  and  will 
carry  20  tons  of  coal,  which,  at  10  knots  speed,  will  enable  them  to  steam  2,000  miles. 
Their  principal  dimensions  are:  Length,  125  feet;  beam,  12  feet  8  inches:  draught,  6 
feet  2  inches  aft;  estimated  speed,  19  to  20  knots. 

These,  boats  will  be  lilted  with  five  torpedo-lubes;  one  on  the  bow,  one  on  each  side, 
M  the  pilot-house,  and  two  astern:   all  except  the  DOW  tube  mounted   Oil  towers  capable 

If  being  trained  through  a  considerable  arc.     In  addition  to  their  torpedo  armament 

they  ;ue  to  cnry  two  Noi  dcnl'eld  t   guns. 

The  cost  of  each  of  these  boats  is  to  be  el  1,000.  Their  speed  is  not  so  greal  as  that 
if  other  boats,  but  the  advantages  of  the  .ill  around  lire  of  their  torpedoes  quite  com- 
pensate for  the  loss  of  speed. 

The   new   class   known    as    torpedo    hunters    for   catcher-)    is    well    represented    t>J  the 

L6555  n  0 0 
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boat  now  building  ;it  Mr.  White's  yard  at  Cowes.  This  boat"  is  constructed  on  Mr. 
White's  turn-about  principle,  which  gives  great  turning  powers  when  going  ahead  or 
astern.  A  boat  of  100  feet  length  built  on  this  plan  has  a  turning  circle  of  75  yards 
diameter  when  going  ahead,  and  115  yards  when  going  astern,  in  comparison  with  the 
circle  of  350  yards  diameter  for  a  boat  of  84  feet  length  built  on  the  ordinary  plan. 

The  torpedo  hunter  building  at  Mr.  White's  is  to  be  150  feet  in  length,  220  tons  dis- 
placement, and  is  to  have  a  speed  of  18  knots.  It  will  be  fitted  with  four  torpedo-tubes, 
one  firing  directly  ahead,  one  on  each  bow,  and  one  astern. 

FRANCE. 

VOYAGE  OF  TORPEDO  BOAT  NO.  68  THROUGH  THE   RIVERS  AND  CANALS  OF  FRANCE. 

An  important  feature  in  the  general  system  of  French  home-defense  is  illustrated  by 
the  voyage  of  torpedo  boat  No.  68  from  Havre  to  Toulon,  through  the  canals  and  inland 
waters  of  France,  in  May  last. 

The  strategic  importance  of  this  interior  line  of  communication  from  the  English 
Channel  to  the  Mediterranean  is  most  obvious,  and  the  superiority  of  the  French  torpedo 
fleet  over  that  of  the  English  will  be  greatly  increased  by  the  facility  with  which  boats 
may  be  transferred  from  one  sea  to  the  other. 

Torpedo  boat  No.  68  was  built  by  Normand  &  Co.,  of  Havre;  is  108  feet  long,  10.8  feet 
beam,  with  6.4  feet  draught  at  49  tons  displacement,  and  has  developed  a  speed  of  21 
knots.  As  the  canals  do  not  admit  of  the  passage  of  boats  of  this  draught,  it  was  neces- 
sary to  lift  the  boat  by  means  of  caissons  and  cork  belts,  specially  fitted  before  the 
voyage,  in  order  to  reduce  the  draught  to  4.1  feet. 

NIGHT  ATTACK  OF  TORPEDO  BOATS. 

During  the  past  spring  an  interesting  experiment  was  made  by  the  French  squadron 
of  evolutions,  consisting  of  four  armored  vessels  and  three  torpedo  boats  under  the  com- 
mand of  Vice-  Admiral  Duperre,  to  ascertain  the  practicability  of  a  successful  attack  upon 
a  fleet  by  torpedo  boats.  Signal  was  made  during  the  early  evening  to  prepare  to  re- 
ceive such  an  attack,  and  three  torpedo  boats  left  the  squadron  to  return  under  the  cover 
of  night.  Warning  was  given  that  the  attack  was  to  be  expected  after  midnight  and 
before  3  o'clock  a.  in.  The  night  was  dark,  but  the  electric  light  searched  the  sea  and 
additional  lookouts  kept  vigilant  watch.  It  was  decided  that  any  vessel  which  allowed 
a  torpedo  boat  to  approach  within  50  meters  without  being  recognized  and  exposed  to 
the  fire  of  rifles  and  machine-guns  was  to  be  considered  destroyed. 

Suddenly,  and  within  the  specified  time,  three  red  lanterns  were  almost  simultane- 
ously displayed  within  40  meters  of  some  of  the  vessels  of  the  squadron,  which  indicated 
that  three  torpedo  boats  had  successfully  passed  within  the  dangerous  zone  and  had 
penetrated  it  to  a  distance  which  secured  the  destruction  of  most  of  the  squadron. 

These  torpedo  boats  had  accompanied  the  French  squadron  during  their  entire  cruise, 
and  upon  one  occasion  were  able  to  keep  the  sea  when  some  of  the  armored  vessels  (coast 
defense  ships)  were  obliged  to  seek  a  harbor,  and  it  is  said  that  their  speed  was  from  14 
to  16  knots  while  that  of  the  ships  was  reduced  from  14  to  7  knots. 

GERMANY. 

The  German  Government  in  developing  its  coast  defenses  has  placed  great  reliance 
upon  torpedoes  and  torpedo  boats,  and  has  made  a  departure  from  the  usual  custom  by 
placing  all  coast  defenses  (fortifications  included)  under  the  direction  and  control  of  the 
navy.  The  fleet  of  torpedo  boats  is  to  be  increased  to  150,  and  the  plans  and  ar- 
rangements for  closing  the  principal  harbors  are  so  complete  and  precise  that  but  a  few 
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hours'  notice  is  necessary  to  place  all  the  mines  in  position  and  prepare  the  torpedo 
flotilla  for  service. 

In  the  last  type  of  torpedo  boat  received  from  Yarrow  the  German  admiralty  has 
found  a  very  desirable  addition  to  its  fleet.  This  boat  is  120  feet  long,  13.2  feet  beam, 
5£  feet  draught,  and  65  tons  displacement.  It  carries  25  tons  of  coal,  and  has  steamed 
at  a  speed  of  19  knots  for  three  hours.  The  boat  is  exceedingly  steady  in  a  seaway,  and 
is  so  constructed  and  arranged  that  it  may  steam  fifty  miles  should  the  engine-room 
compartment  be  filled  with  water.     It  is  fitted  with  two  torpedo-tubes. 

The  latest  German  torpedo  boats  are  35.9  meters  (109  feet  5  inches)  long,  3.81  me- 
ters (11  feet  7  inches)  wide,  and  displace  75  tons  at  a  draught  of  water  1.88  meters  (6  feet 
2inehes).  They  launch  35.5-centimeter  (14-inch)  torpedoes  from  two  tubes,  are  masted, 
and  can  travel  with  sail-power  only.  They  carry  a  large  quantity  of  coal,  22  tons, 
which  enables  them  to  travel  3,000  miles  at  11  knots.  The  coal  is  disposed  so  as  to  afford 
great  protection  to  the  boilers  and  machinery.  There  are  comfortable  quarters  for  offi- 
cers and  crew.  These  boats  are  fitted' with  a  cooking-stove,  a  Normandy  condenser,  two 
Hotchkiss  guns,  and  an  electric  search-light.  Their  total  cost,  complete  in  every  respect, 
is  only  $50,000.  The  German  Government  is  getting  some  of  these  boats  from  Thorn- 
croft,  in  England,  and  others  at  Stettin.  The  German-built  boats  have  given  better  results 
than  the  English. 

In  March,  1885,  the  German  Government  had  two  torpedo  boats  building  by  Thorn- 
croft  and  one  by  Yarrow,  while  the  Weser  Company  was  building  six,  the  Vulcan 
Company  ten,  and  the  Schichau  Company  six;  making  a  total  of  twenty-two  building  in 
Germany. 

AUSTRIA. 

Yarrow  &  Co.  are  building  two  torpedo  boats  for  Austria  which  will  have  the  highest 
speed  yet  attained. 

Their  dimensions  are:  Length,  135  feet ;  beam,  13.75  feet.  They  are  to  develop  1,100 
1,200  H.  P.,  and  are  to  have  a  speed  of  24  knots  when  light,  and  22  knots  when  loaded 
ready  for  service. 

TURKEY. 

The  Turkish  Government  has  ordered  six  torpedo  boats  from  the  Societe  ries  Forces  et 
Chanliera  de  la  Miditerranei. 

Their  dimensions  are:  Length,  101.7  feet;  beam,  11.7  feet;  draught,  5.7  feet;  displace- 
ment, 42  tons.  They  are  to  be  fitted  with  two  torpedo  tubes  in  the  bow,  and  are  to 
carry  a  spar  torpedo  as  well. 

Upon  its  trial  (in  April)  one  of  these  boats  while  at  her  load  displacement,  carrying 
twenty-four  persons,  made  20.3  knots  over  the  measured  mile. 

JAPAN. 

TbeJapam  rnmenl  has  made  a  contract  with  Messrs.  Yarrow  ft  Co.,  of  Poplar, 

for  the  construction  of  a  sea-going  torpedo  boat  of  exceptionally  Large  dimensions  and 
novel  design.  Jt  will  be  armored  with  steel  plates  l  inch  thick  throughout  the  central 
portion  of  the  vessel,  Inclosing  the  machinery  compartment,  so  thai  the  vital  parts  of  the 
boal  maybe  protected  from  machine-gun  fire  a1  b  range  suitable  for  discharging  the 

Whitehead. 

The  dimensions  of  this  new  boal  are:  Length,  L66  feet;  beam,  10]  feet;  and  it  will 
have  a  speed  of  19  knots.  Jt  will  cany  several  machine-guns  in  addition  to  the  four 
discharging  tubes.     Exceptional  maneuvering  powers  are  expected  from  the  syatemof 

propulsion  by  twin  screws. 
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TORPEDOES. 

UNITED  STATES. 

THE    HOWELL  TORPEDO. 

In  the  report  of  the  Secretary  of  the  Navy  for  1884,  volume  1,  pages  528-531  and  643-547, 
may  be  found  a  description  of  this  torpedo,  with  an  account  of  its  trials  in  June,  1884, 
before  a  board  of  naval  officers. 

A  farther  scries  of  preliminary  trials  of  a  newly-constructed  torpedo  of  this  type  was 
made  at  the  Washington  navy-yard,  June  26-27,  1885.  The  torpedo  used  was  8  feet  10', 
inches  long,  11  inches  maximum  diameter,  and  weighed  296  pounds  with  50  pounds  of 
lead  to  represent  the  charge. 

It  attained  a  speed  of  14',  knots  lor  a  distance  of  640  feet  with  but  ninety  turns  of  the 
wheel,  and  towing  a  small  wooden  buoy  used  to  recover  the  torpedo. 

No  automatic  torpsdo  of  this  size  his  reached  such  a  speed;  and  the  charge,  70 
pounds,  is  greater  than  that  carried  by  any  but  the  largest  Whiteheads. 

The  torpedo  broke  water  twice  on  one  occasion  and  four  times  on  another.  This  may 
be  accounted  for  to  a  large  degree  by  the  towing  effect  of  the  buoy.  The  steam  pressure 
available  for  conveying  motion  to  the  wheel  on  this  trial  was  but  40  pounds,  while 
with  steam  at  higher  pressure  168  revolutions  have  been  obtained.  (The  strength  of  the 
wheel  will  permit  of  more  than  250  revolutions.) 

The  trial  made  July  1  with  the  same  torpedo  gave  very  satisfactory  results.  The 
accelerator  operated  for  1  minute  20  seconds,  giving  about  115  turns.  The  speed  wTas 
not  noted,  but  the  torpedo  did  not  come  to  the  surface  during  its  run,  in  spite  of  the 
■towing  buoy,  and  its  range  on  this  occasion  was  about  450  yards. 

It  may  be  fairly  expected  that  a  considerable  addition  of  speed  and  weight  of  charge 
will  be  obtained  from  the  future  torpedoes  of  this  type,  which  is  now  regarded  with 
much  interest  and  favor  as  a  weapon  powerful  for  offense  and  defense. 

The  cost  of  the  Howell  torpedo  is*  at  present  about  $300.  When  made  in  large  num- 
bers a  considerable  reduction  of  price  may  naturally  be  expected. 

TORPEDO   IMPROVEMENTS,    ETC.,  ABROAD. 

Many  patents  have  been  taken  out  and  many  experiments  made  abroad  during  the 
past  year  with  torpedoes  of  all  kinds  and  classes,  but  the  Whitehead  is  still  the  most 
reliable  and  generally  used.  Improvements  have  of  late  been  made  in  its  construction 
that  have  increased  its  destructive  power  and  accuracy  much  beyond  the  models  of 
former  years.  Phosphor-bronze  is  superseding  steel  in  the  construction  of  new  White- 
head torpedoes,  as  it  admits  of  their  being  accurately  adjusted  by  trial  runs,  and  stored 
away  without  being  taken  apart  to  clean,  as  was  required  with  the  old  steel  ones.  Those 
built  in  Germany  are  all  of  this  metal,  and  are  of  fine  workmanship  and  extremely  ac- 
curate. Out  of  .sixty  runs  made  at  Kiel  a  short  time  since,  the  mean  error  in  direction 
at  400  meters  was  only  2. 1  meters,  and  the  depth  was  within  a  small  decimal  of  what 
the  torpedo  was  intended  to  maintain.  The  latest  improvement  in  this  weapon  has 
been  the  increase  of  the  charge  to  70  pounds  of  gun-cotton  and  the  increase  of  the  speed 
to  25  knots.  This  last  torpedo  is  14  feet  long  and  maintains  its  speed  of  25  knots  for 
433  yards.  One  of  the  uses  the  German  Government  proposes  to  make  of  this  torpedo  is 
to  sink  several  in  a  caisson  in  the  middle  of  the  channel  and  pointing  in  a  known  direc- 
tion, so  arranged  that  they  ma}'  be  fired  from  shore  by  electricity.  By  this  means  the 
range  is  much  increased. 

The  various   adjustments  have  of  late  been  so  simplified  that   the  distance  at  which 
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success  is  almost  certain  has  risen  from  200  meters  to  500  meters,  while  inside  of  300 
meters  failure  is  almost  impossible,  and  the  greatest  deviation  at  500  meters  is  not  over 
6  or  8  meters.  At  the  same  time  its  motive  power  has  been  so  increased  that  it  is  now 
sufficient  for  a  distance  of  four  knots,  which  is  almost  double  its  former  run. 

The  failure  of  the  machinery  that  once  was  so  common  is  now  the  exception. 

Lastly,  with  these  many  improvements  the  price  has  fallen  from  £375  to  £300. 

BRENNAN   TORPEDO. 

The  London  Times  states: 

1 '  For  a  year  or  so  past  experiments  have  been  carried  out  to  test  the  powers  claimed 
for  a  new  torpedo  invented  by  a  young  Australian,  Mr.  Brennan,  and  offered  by  him  to 
the  British  Government.  The  Admiralty  allowed  the  inventor  to  use  a  casemate  on  the 
upper  tier  of  Garrison  Point  Fort,  Sheerness,  and  a  torpedo  factory  was  erected  outside 
the  fort  with  a  tramway  running  down  to  the  sea-beach.  The  trials  have  taken  place, 
and  the  mechanism  has  been  so  far  perfected  as  to  admit  of  an  official  inspection.  This 
has  proved  so  satisfactory  that  the  Admiralty  have  already  agreed  to  adopt  the  torpedo 
as  a  part  of  the  national  armament.  The  new  torpedo  is  impelled  by  a  steam-engine 
within  the  fort,  which  acts  upon  it  by  winding  in  very  rapidly  two  wires  coiled  around 
reels  within  the  torpedo.  As  the  wires  are  independent  of  each  other  and  actuate  dif- 
ferent propellers  the  torpedo  can  be  steered  from  the  engine  with  great  accuracy. 
It  is  even  practicable  to  stop  the  torpedo  in  full  flight  and  send  it  on  again,  but  this 
tries  severely  the  endurance  of  the  wires,  which  are  very  small. 

"Jets  of  light  are  produced  by  some  chemical  agency,  and  are  simply  to  indicate  the 
position  of  the  torpedo  at  night;  being  screened  in  front,  they  are  visible  only  to  ob- 
servers in  the  rear. ' ' 

While  the  Times  is  authority  for  the  statement  that  this  torpedo  has  been  accepted 
by  the  English  Government,  many  professional  authorities  do  not  place  high  value  upon 
the  invention. 

TORPEDO   EXPERIMENT   IN   SPEZIA,  1885. 

A  caisson  with  a  triple  hull  of  steel,  representing  a  section  of  one  of  the  newly- 
designed  ships  (probably  the  Umberto  and  Sicilia),  was  moored  in  the  Bay  of  Spezia. 
This  caisson  was  covered  with  an  armored  deck  and  ballasted  to  float  at  the  proper  depth 
to  represent  properly  the  vital  parts  of  the  ship. 

A  Whitehead  torpedo  was  fired  at  this  target.  The  explosion  of  27  kilograms  (GO 
pounds)  of  gun-cotton  broke  through  the  first  and  second  bottoms,  but  the  interior  hull 
remained  intact,  and  the  stability  was  not  materially  impaired. 

A  second  torpedo  was  fired  at  the  caisson,  but  on  this  occasion  the  explosion  took 
place  against  a  compartment  filled  with  coal.  This  time  the  outer  bottom  only  was 
broken,  and  it  is  said  that  the  second  and  third  system  plates  showed  no  signs  of  nipt  hit. 

From  these  experiments  the  Italian  commission  concludes  that  triple  thicknesses  of 
plates,  properly  fastened  and  supported,  will  protect  the  interior  of  a  vessel  from  the 
losion  of  the  Whitehead  torpedo,  In  consequence,  orders  have  been  given  to  begin 
the  construction  of  the  newly-projected  ships. 

10555  N  o 10 
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THE   NORDENFELT  SUBMARINE   BOAT. 

The  boat  is  of  (she  so-called  "cigar  shape."  Its  length  is  64  feet,  with  a  diameter 
of  9  feet  at  the  center;  bat  a  small  conning-tower  on  top  and  the  sponsons  on  the  sides 
Increase  the  extreme  dimensions  to  length  6'4  feet,  beam  12  feet,  and  depth  11  feet. 
It  is  built  of  the  best  Swedish  mild  charcoal  steel.  The  plates  in  the  center  are  five- 
itha  of  an  inch  thick,  but  decrease  in  thickness  to  three-eighths  of  an  inch  at  the  ex- 
tremities. The  hull  will  withstand  a  pressure  of  100  feet  of  water.  The  conning-tower, 
12  inches  high,  is  fitted  with  a  cover  which  can  be  readily  swung  upon  a  pivot  to  give 
easy  ingress  or  egress  to  the  three  men  who  form  the  crew.  This  cover  has  a  glass  cupola, 
protected  by  a  shield,  so  the  officer  in  charge  standing  in  the  tower  may  have  an  all- 
around  lookout. 

Sponsons  on  either  side  of  the  boat  form  wells  for  the  protection  of  two  propellers  so 
placed  as  to  exert  their  eftbrt  in  a  vertical  direction.  The  boat,  which  is  always  kept 
horizontal  and  always  buoyant,  is  submerged  by  means  of  these  propellers  to  any 
desired  depth,  or  is  permitted  to  rise  to  the  surface.  This  is  one  of  the  distinguishing 
features  of  this  invention.  Since  the  boat  is  always  buoyant  and  submerged  by  the 
mechanical  power  of  the  propellers  working  in  a  vertical  direction,  it  will  not  sink 
should  any  part  of  the  mechanism  become  out  of  order,  but  will  of  its  inherent  buoy- 
ancy rise  to  the  surface. 

The  four-blade  propeller,  at  the  stern,  is  5  feet  in  diameter,  with  a  pitch  of  7  feet 
6  inches.  The  rudder  for  lateral  steering  is  placed  abaft  this  propeller. 
.  The  horizontal  position  before  referred  to  constitutes  another  distinguishing  feature, 
and  is  maintained  by  a  system  of  weights  acting  on  a  pair  of  balanced  horizontal  rud  - 
ders  which  constitute  the  "  longitudinal  stability  apparatus."  These  rudders,  placed 
in  the  bow  of  the  boat  on  either  side,  are  secured  to  one  axle.  They  are  always  kept 
in  the  horizontal  position  by  a  weight  attached  to  an  arm  acting  in  a  plane  at  right 
angles  to  the  rudder  axle.  This  weight  will  always  maintain  its  arm  vertical,  and  since 
this  is  in  a  plane  at  right  angles  to  the  rudders  they  will  always  be  held  horizontal. 
The  same  etfect  may  be  produced  by  the  weight  acting  upon  the  valves  of  a  hydraulic 
engine  controlling  the  rudders. 

When  the  length  of  the  boat  is  considered,  the  necessity  of  the  "  longitudinal  stability 
apparatus  "  to  prevent  the  ends  of  the  boat  striking  the  bottom  is  obvious,  and  as  the 
apparatus  is  said  to  be  perfectly  effective,  the  boat  can  operate  in  shallow  water. 

The  machinery  is  actuated  by  steam  which  is  derived  while  the  boat  is  on  the  sur- 
face of  the  wafer,  from  an  ordinary  marine  boiler  in  which  any  fuel  maybe  used;  but  as 
the  draught  is  forced,  anthracite  coal  is  preferred  as  miking  least  smoke  and  suScient 
steam. 

When  the  boat  is  submerged  steam  is  supplied  by  means  of  the  heat  stored  in  water 
while  the  boat  was  on  the  surface.  This  hot  water  is  carried  in  two  tanks,  as  well  as  in 
the  boiler,  and  is  8  tons  in  weight.  The  propulsive  force  is  obtained  by  a  compound 
surface-condensing  2-cylinder  engine.  The  cylinders  are  of  12  and  25  inches  diameter 
with  a  stroke  of  10  inches.  There  are  in  addition  two  sm\ll  engines  of  4  inches  diam- 
eter by  6  inches  stroke,  which  are  used  to  drive  the  blower  when  on  the  surface  and  the 
vertical  side  propellers  when  under  water. 

The  boat  is  fitted  with  an  apparatus  for  cooling  the  air,  indicating  the  life-sustaining 
properties  of  the  air,  indicating  the  depth  at  which  the  boat  is  working,  and  an  auto- 
matic arrangement  to  stop  the  vertical  propellers  when  the  boat  has  arrived  at  a  given 
depth  and  to  start  them  again  as  it  begins  to  rise.  These,  together  with  a  comu-. 
thermometer,  and  barometer,  give  all  necessary  information  to  the  commander. 
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Powerful  pumps  are  fitted  in  case  leaking  should  occur,  besides  which  the  boat  may 
"be  much  lightened  by  blowing  out  the  8  tons  of  hot  water  carried. 

No  compressed  air  nor  chemical  method  of  purifying  the  air  is  needed,  as  the  boat 
has  sufficient  air  space  to  render  such  arrangement  unnecessary. 

The  crew  can  quickly  get  out  of  the  boat  by  swinging  off  the  conning-tower  lid,  which 
<xm  be  done  at  any  depth  at  which  men  can  withstand  the  pressure  of  the  water. 

The  following  are  some  of  the  actual  experiences  obtained  from  the  first  boat: 

Four  men  have  been  shut  up  in  the  boat  for  six  hours  without  any  connection  with 
the  outside  atmosphere  and  suffered  no  inconvenience. 

The  longest  period  that  the  boat  has  remained  under  water  with  cupola  submerged, 
with  crew  on  board,  without  coming  to  the  surface,  is  one  hour. 

The  greatest  depth  at  which  the  boat  has  been  operated  is  16  feet  below  the  surface. 

It  has  always  been  practicable  to  keep  the  boat  within  1  foot  of  the  desired  depth. 

The  greatest  distance  the  boat  has  traveled  when  completely  closed  and  driven  only 
by  the  heat  stored  in  the  hot  water  is  16  miles.  The  speed  maintained  on  this  occasion 
was  3  miles  per  hour,'  the  initial  pressure  in  the  hot-water  tanks  being  150  pounds  to  the 
square  inch,  so  that  it  is  claimed  that  the  boat  can  be  relied  upon  to  make  12  miles 
under  water.     The  greatest  speed  recorded  is  somewhat  over  8  knots  on  the  surface. 

The  greatest  distance  made  as  an  ordinary  surface  steamer,  without  recoaling,  is  150 
miles.  The  boat  has  made  the  passage  from  Stockholm  to  Gottenburg,  by  the  inner 
route,  stopping  at  different  ports  for  coal.  On  this  passage  it  experienced  rough 
weather  and  proved  itself  seaworthy.  (The  telescopic  smoke-pipe  was  then  raised  as  in 
an  ordinary  boat.)  0 

The  present  boat  is  constructed  with  a  view  of  being  armed  with  one  Xordenfelt  con- 
trollable towing  torpedo,  and  one  Whitehead  torpedo  to  be  fired  from  a  tube  in  the  bow. 
With  an  increase  of  size  the  boat  could  travel  greater  distances,  have  greater  sped,  and 
«ould  cany  three  Whitehead  torpedoes. 

The  peculiar  advantages  of  this  invention  are  those  common  to  all  submarine  bouts — 
secrecy  of  movement,  whether  for  attack  or  defense,  Or  for  avoiding  an  enemy's  lines  or 
lookouts. 
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PLAN    OF    POST    No.   4,    PACIFIC    MAIL   CO.'S    PROPERTY. 
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PLATE  5.        VIEW  OF  ARMED  CAR  IN 

REPORT  OF  LIEUT.  KIM1 
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